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In this building the Schneider Company adjust and put in first-class running condition the new torpedoes built in their shops. The above-water launching tubes 

are seen below the projecting observation room. Below is seen a submerged launching tube. 

A TORPEDO TESTING AND LAUNCHING STATION.— [See page 222.] 
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THE MENACE OF THE NOISELESS GUN. 

The noiseless gun, of which we gave an illustrated 
description in our issue of February 20th, 1909, must be 
regarded as one of the most successful inventions of 
the day. As a means of securing that secrecy in war- 
fare which is essential to successful tactics, it is 
equal in importance to smokeless powder. To meet 
the attack of an enemy that can be neither seen nor 
heard will be a problem indeed, and the inventor is to 
be congratulated upon having introduced into warfare 
one more of those exacting conditions which are tend- 
ing to make modern warfare so costly and destructive 
as to prohibit it altogether. In so far as the Maxim 
gun silencer renders war more difficult, it may be 
regarded as making indirectly for the preservation 
of peace, and, therefore, if we choose to so regard it, 
for the betterment of international conditions. 

If it were possible to confine the possession of the 
new weapon to the military, for whose use, and for 
whose use alone, it was designed, we would have noth- 
ing to say against the device. But it cannot be de- 
nied that the appearance of this gun has greatly en- 
larged the opportunities for the commission of un- 
detected crime. This fact is clearly realized by the 
Police Department of this city; and already the» chief 
of police of the city of Pittsburg has taken steps to 
prevent the carrying of noiseless guns, and has an- 
nounced his intention to prosecute, with the utmost 
severity that the law allows, all persons who are' 
found in possession of the silencing attachment. 

It is well understood that fear of detection is one 
of the most powerful deterrents to the commission of 
crime. It is because it does its work so silently that 
certain races prefer the knife or the stiletto- to the- 
rifle and - revolver. The menace of the noiseless gun 
lies in the fact that the man with murder in his heart 
may now dispatch his victim in silence. Rarely does 
the burglar break into the home of the private citi- 
zen unarmed ; and yet it is a fact, well understood 
by the police, that the last thing he desires is to be 
driven to use a revolver. But the housebreaker who 
carries a "silencer" might shoot the owner without 
the slightest fear of the report being heard by watch- 
man or patrol, or even by the inmates of other rooms 
in the house. The new weapon is surer than the 
blackjack. A belated pedestrian might be shot, and 
the robbery of his person carried out, without the 
police on adjoining streets having the slightest sus- 
picion that a crime was being committed. Not even 
the cover of night will be necessary for the conceal- 
ment of deeds of violence. The fatal bullet can be 
sent to its mark on a crowded thoroughfare and in 
broad daylight, without there being any evidence of 
smoke or report to show whence it came. 

The deadly character of the noiseless gun renders 
it, in the hands of unscrupulous people, a distinct 
menace to society; and we are strongly of the opin- 
ion that it should be made the subject of immediate 
and very stringent legislation. The principle upon 
which such a law would be founded is already recog- 
nized in the penalties which are attached to the carry- 
ing of concealed weapons. The frightful possibili- 
ties of undetectable crime, which are opened up by the 
appearance of this weapon, should be met by a statute 
declaring that the manufacture, sale, or possession of 
this weapon, for any but strictly military purposes, 
is a felony, and punishable by a long term of years 
in the penitentiary. 



OPPORTUNITY FOB AMERICAN STEEL CONSTRUCTION 
AT MESSINA. 
The United States consul at Naples has drawn atten- 
tion in a recent report to the promising opening for 
American capital and enterprise in connection with 
the rebuilding of the city of Messina. It seems that 
the sentiment of the people is entirely in favor of re- 
construction. Large sums of money have been ex- 
pended in the improvement of the harbor, whose site 
and general excellence are such as to render its aban- 
donment out of the question. Although, as yet, no 
definite plans have been formulated by the govern- 
ment, it is generally understood that, as soon as sani- 
tary considerations will permit, the work of removing 
the debris of the city will be energetically carried 
through. It will be several months, however, before 
this work will be commenced. 

In view of the fact that there will be a strong 
demand for the construction of houses that are both 
fireproof and proof against earthquake, the situation 
will offer an unrivaled opportunity to introduce 
American methods of building construction. The San 
Francisco disaster was made the subject of a very 
thorough investigation by our architects and engi- 
neers, and its lessons were carefully gathered and 
recorded. It was proved that the steel frame build- 
ing, particularly in cases where the walls were care- 
fully tied into the steel framework, is admirably 
adapted to resist earthquake stresses. Reinforced con- 
crete construction, also, showed, in the limited amount 
of such work as existed in San Francisco, that, with 
certain modifications, it could be made proof against 
serious damage by earthquake. In' the intervening 
years, great advance has been made in our knowl- 
edge of the strength, and best methods of design, of 
reinforced concrete; and this system of construction, 
if it were applied to the rebuilding of Messina, would 
be an ideal form, especially for buildings of mod- 
erate height. Our consul pertinently suggests that, 
in addition to the presentation of plans and esti- 
mates for rebuilding, American firms will find it 
greatly to their advantage to be represented on the 
spot by intelligent agents who are experts in the class 
of construction that is recommended. 

THE SUBWAY SITUATION. 

If the publication of plans and the submitting of 
proposals to the Public Service Commission is a 
guarantee of an early enlargement of rapid transit 
facilities in New York, the outlook for the future is 
rosy indeed. The company which is responsible for 
the Hudson tunnels has offered to extend its system 
by way of Sixth Avenue and Forty-second Street to 
the Grand Central terminal. The Interborough Com- 
pany has proposed to enlarge its present system by 
the construction of a two-track subway from far 
north in the Bronx to the Battery, by way of Lexing- 
ton Avenue and Seventh Avenue, and to increase the 
facilities of its elevated system by laying a third 
track for express service on its Second and Third 
Avenue systems; also it asks permission to lengthen 
the present subway platforms, to admit of the opera- 
tion of ten-car express and six-car local trains. The 
Public Service Commission has announced that it is 
completing plans for a four-track system by way of 
Lexington Avenue and Broadway, to be built for most 
of the distance on two levels, with the .local tFacks 
above the express. It is understood that the Public 
Service Commission is disposed to grant the applica- 
tion of the Hudson Tunnels Company on the ground, 
not only that it will furnish a most important cross- 
town service connecting the steam railroads which 
enter the Grand Central station with those that ter- 
minate in New Jersey, but that it will bring the 
Sixth Avenue shopping district into convenient touch 
with the steam and electric roads, long-distance and 
local, of the east side of Manhattan Island. In grant- 
ing this franchise the Public Service Commission will 
undoubtedly have the hearty indorsement of the gen- 
eral traveling public. The Commission is not disposed 
to grant the application of the Interborough Company, 
and this chiefly for the reason that it considers its own 
plans for a Lexington-Broadway four-track system to 
be greatly superior in convenience and capacity to 
the two-track systems proposed by the company. The 
request for permission to lengthen the existing sub- 
way platforms will undoubtedly be granted; for this 
change alone will result in an increase of the carry- 
ing capacity of the subway about twenty-five per 
cent. Moreover, it can be accomplished for $1,000,- 
000 — a very moderate outlay for an increase of carry- 
ing capacity of from 150,000 to 200,000 per day. The 
proposal to add a third track on the Second and Third 
Avenue elevated roads is certain to meet with popular 
opposition, on the ground that the existing elevated 
roads are a disfigurement to the city, and that to 
increase the trackage would further darken the streets. 
In view of the loosening up of the East Side con- 
gestion during the rush hours, which would result 
from the addition of these express tracks, we think 
that the Commission should hesitate before finally 
turning down this part of the Interborough's proposal. 



LIMITATIONS OF THE HYDROPLANE. 

The hydroplane is regarded as such a distinctly 
recent invention, that it will doubtless surprise many 
yachtsmen to learn that, as far back as the year 1872, 
the theory of this type of boat was most exhaustively 
investigated by William Froude, the father of the 
modern theories of the resistance of ships. According 
to our contemporary, the Yachting and Boating 
Monthly, the experiments carried out at Torquay, 
England, were made with two models, respectively 
3% and 10 feet in length. The lift and speed were 
recorded by special automatic apparatus. Mr. Froude 
found that the maximum resistance of a 2,500-ton ship 
would not be obtained until a speed of over 120 knots 
was reached. The first of the series of deductions 
arrived at was that even if by some extraneous 
means the ship could be' started at the tremendous 
speed necessary to lift it completely out of the water, 
it would be impossible for the boat to carry the horse- 
power necessary to overcome the air resistance alone. 
Furthermore, if a ship were being driven along the 
surface of the water at a speed of say 60 knots, and 
met a wave of twice her own length with 10 degrees 
of maximum slope, she would be launched upward 
at that angle, and would take a flight of nearly 100 
feet before she again reached the water. The upward 
impulse would involve the communication of some 
rotational motion, which would inevitably add to the 
destructive effect of the shock when she reached the 
next sea. The final investigation was directed to 
the determination, first of the horizontal component 
of the normal pressure on the inclined plane, and sec- 
ondly of the surface friction of so much surface as 
remains immersed. Mr. Froude's demonstration, as 
far back as 1872, of the fact that the inherent prin- 
ciples of the hydroplane prohibited the attainment of 
the phenomenal speeds which its advocates claimed 
for it, is summed up as follows: 

If when the ship has become wholly lifted on the 
inclined plane we seek to diminish that element of 
resistance which consists of the horizontal component 
of the weight supported on the incline, by reducing, 
say halving, the steepness of the plane, then, in or- 
der that with this flattened inclination the dynamic 
action of the water should yield the same support, 
the plane must assume a doubled area of immersion, 
and this doubled area will involve a doubled frictional 
resistance. But if again we seek to diminish the area 
of immersion by increasing the speed, the friction per 
square foot will be increased in the same ratio as 
the lifting force per square foot, and the immersed 
surface, though reduced in area, will retain the dou- 
bled frictional resistance which the halved steepness 
of the inclination introduced. Thus, while we reduce 
one element of the resistance in any given ratio, we 
at the same time increase the other element in pre- 
cisely the same ratio, and their combined amount 
cannot be reduced below the limit at which it stands 
when the two elements are equal. 

If the limitations of the hydroplane, as thus dis- 
closed thirty-seven years ago by Mr. Froude's investi- 
gations, had been known, or fully understood during 
the recent revival of interest in this attractive device, 
much misdirected effort and inevitable disappointment 
would have been avoided. 

AVIATION IN AMERICA AND THE SCIENTIFIC 
AMERICAN TROPHY. 

Judging from the recent performances of Mr. Mc- 
Curdy in Nova Scotia with the fourth aeroplane — the 
"Silver Dart" — of the Aerial Experiment Association, 
the year 1909 is to witness even more rapid progress 
in aviation here than was made in France last year. 

After having made comparatively few practice flights, 
this young Canadian engineer, on March 10th, in- 
creased his previous records to nearly 20 miles in two 
flights of 13 and 22 minutes duration respectively. 
Two days before he had already made a flight of 11 
minutes duration. The aeroplane, mounted on 
wheels, started and landed on the ice of Lake Bras 
d'Or, near Baddeck, N. S. In one of the flights this 
new aviator is said to have attained a height of 50 
feet and to have performed various evolutions. At his 
request, the Aero Club of America is sending a repre- 
sentative to Nova Scotia to officially control a flight 
for the Scientific American Trophy, which it has re- 
cently been decided to award each year to the aviator 
who makes the longest flight in an official trial. Here- 
after, anyone having a heavier-than-air machine which 
has shown itself capable of flight can have an official 
trial by notifying the Aero Club of America two or 
three days in advance, and remitting double the rail- 
way fare from New York to the point of trial, plus 
$4 for each day upon which a trial is to be made. The 
minimum distance for 1909 is 25 kilometers (15% 
miles). If a sufficient number of machines are de- 
veloped during the next few months, it is probable 
that a contest will be arranged near New York city. 

The Scientific American Trophy has served a use- 
ful purpose in encouraging the development of new 
flying machines. From now on it will stand for the 
greatest achievement in aviation in America. 
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ENGINEERING. 

Now that the misunderstandings between the rail- 
roads and the manufacturers have been removed and a 
satisfactory steel rail assured, orders for new rails 
are being placed In large quantities. A notable Instance 
Is a recent order of the New York Central Railroad 
for 101,000 tons to be delivered during the spring 
and early summer. Of this order, 51,000 tons are 
being rolled by the Lackawanna Steel Company, 42,- 
600 tons by the United States Steel Corporation, and 
the balance by the Algoma Steel Company and the 
Bethlehem Steel Company. 

The first application In England of the single-phase 
current to the operation of a steam railway Is that 
on a section of the Midland Railway from Heysham 
to Morecambe and Lancaster. It Involves electrifica- 
tion of ten miles of double-track road, and the equip- 
ment consists of overhead transmission, fed with 
single-phase alternating current at 6,600 volts and 25 
cycles. Also, a section of the London, Brighton, and 
South Coast Railway, nine miles In length, Is being 
furnished with overhead electric transmission, and the 
total length of single track that Is being equipped Is 
23 miles. Current will be furnished by the London 
Electric Supply Corporation. 

A vivid Impression of the huge amount of material 
that enters Into the construction of the great bridges 
which are being built across the East River, may be 
gained by a visit to the storage yard at Bayonne, 
where the steel for the construction of the roadways, 
floors, trusses, etc., of the new Manhattan Bridge has 
been gathered for shipment to the site as It Is 
needed. The stack of metal, before removal to the bridge 
began, weighed 30,000 tons, was 35 feet high, 85 feet 
wide, and 800 feet long. The steel was manufactured 
at Phcenlxvllle, Fa., and It required 1,600 flat cars to 
transport It to Bayonne. 

A recent statement made by Baron Salto In the 
naval section of the budget committee, at Toklo, re- 
garding the strength of the Japanese navy, shows the 
absurdity of regarding that navy, excellent as It Is, as 
a competitor on equal terms with our own navy. The 
active list of the Japanese navy Includes 13 battle- 
ships, 12 armored cruisers, 43 other cruisers, 59 de- 
stroyers, and 69 torpedo boats. Some of the Important 
new ships are yet far from completion. The armored 
cruiser "Ibukl" and the battleship "Satsuma" are to 
be completed this year;, but the armored cruiser 
"Kurama" and the battleship "Akl" will not be ready 
until 1911. 

The gain In toughness and strength of steel, due to 
the Introduction Into the construction of a small per- 
centage of vanadium, Is shown In some recent com- 
parative tests of a carbon steel frame of 78,000 pounds 
tensile strength and 46,000 pounds elastic limit, and 
a. frame of similar section with vanadium added to 
the steel composition. The vanadium steel frame sec- 
tion, carried on supports four feet apart, stood twenty 
blows of a 5,000-pound weight falling from a height of 
18 feet, before fracture took place. The carbon steel 
frame section was deflected 5% Inches by the first blow 
and broke on the second. In the whole series of tests 
the vanadium steel showed about 15 per cent higher 
tensile strength and 25 per cent greater elastic limit 
than the carbon steel. 

On March 9th there was laid at the Brooklyn navy 
yard the keel plate of the "Florida," which on the day 
of her launch will be the largest battleship afloat. A 
sister ship, the "Utah," Is being built by the New York 
Shipbuilding Company, Camden, N. J. The "Florida," 
521% feet over all, will have 88 feet, 2% Inches beam, 
or a few Inches more than the "Mauretanla." Her 
normal displacement will be 21,825 tons, her full load 
displacement 23,034 tons. She will be driven by 28,000- 
horse-power Parsons turbines at a speed of 20% knots. 
Her armament will consist of ten 12-lnch and sixteen 
5-inch guns. As a result of the economies due to con- 
solidation of the bureaus, our naval constructors ex- 
pect with this ship to make a new record for rapidity 
of construction. 

The Brennan gyrostatlc monorail was Introduced 
to the New York public by Frof. Chessin, of Wash- 
ington University, St. Louis, in the course of a recent 
lecture at Columbia University. Demonstrations were 
made with a 15-pound model running upon a copper 
wire. The automatic balancing mechanism consisted 
of two fly-wheels whose weight was 1/20 of the 
weight of the whole car, and the model contained all 
the essential features of. the large car, for the de- 
velopment of which the British government has appro- 
priated a large sum of money. While the car was 
running upon the wire, weight, which It successfully 
balanced, was gradually added upon one side of the 
car, which did not lose its equilibrium until a load 
equivalent to about 2/3 of Its own weight had been 
placed eccentrically upon Its platform. According to 
the lecturer, the gyroscope, in a full-sized car, would 
constitute about 5 per cent of the total weight and 
oocupy about 15 per cent of the total space. 



ELECTRICITY. 

A novel desk lamp has recently been put on the 
market, which consists of a long glass tube In which 
the filament Instead of being coiled is stretched out 
in a single horizontal line. The entire light is pro- 
jected downward on to the desk by means of a semi- 
cylindrical reflector. The result Is that the light is 
distributed over a larger area, and Is more diffused 
than with the ordinary Incandescent bulb. 

The frequency of accidents to passengers alighting 
from the rear platform of one car and walking in 
front of a car approaching from the opposite direction, 
has led an Inventor to devise an alarm which is sounded 
by the motorman when he stops his car if he sees an- 
other car coming on the opposite track. The alarm Is 
located on the back platform, and at night the device 
Is illuminated, so that the sign reading, "Look out for 
the car on the other track," may be read. 

A novel telephone receiver without a diaphragm has 
recently been devised, for which many advantages are 
claimed. It consists of a permanent magnet, the poles 
of which are connected by a soft core, making a con- 
tinuous magnetic circuit. A' coil wound around this 
core is connected to the transmitter and a suitable 
battery. When the transmitter is spoken r into, the un- 
dulatory current affects the entire magnetic circuit of 
the receiver, reproducing the voice very distinctly. It 
Is said that with this receiver there are no overtones 
or disturbing sounds due to the vibrating of a ; dia- 
phragm. In one modification of this telephone the 
sounds were produced with : such clearness as to fill" a 
large hall. 

A newtype "of coffee 'roaster is now being made, con- 
sisting -of ah iriner stationary- and "an outer "rotating 
cylinder of perforated steel; between which the coffee 
beans are placed. The inner "cylinder is electrically 
heated, and the beans are mixed thoroughly to provide 
a very even roast, by means of blades which operate in 
the space between the cylinders. One of the objec- 
tions to the ordinary roaster is the fact that It must 
be opened to permit of sampling the contents, to deter- 
mine when the beans have been properly roasted. In 
the new electric roaster a small cup is provided, which 
may be operated by the pressing of the knob to throw 
out three or four beans without stopping the cylinder, 
thus enabling the operator to sample the roasting. 

In a recent issue of the Electrochemical and Metal- 
lurgical Industry, M. U. Schoop discusses the decom- 
position of wate-r by means of electricity to provide 
gases used in the oxyhydrogen welding flame. The 
proportion of 1 volume oxygen to 2 of hydrogen Is not 
suitable for welding metals, as the oxyhydrogen flame 
should have an excess of hydrogen. However, M. Schoop 
has found that by using acidulated water, the proper 
proportion of oxygen and hydrogen may be obtained. 
This result he achieved in experiments which had to 
be discontinued, and he suggests that others should 
take up this problem, and try it out with a view to 
obtaining a commercially practical system of produc- 
ing directly the gases necessary for the oxyhydrogen 
flame. 

Much has been done abroad In developing the electric 
furnace for refining steel. Although little has been 
done heretofore in this line, in this country, the de- 
cision of the United States Steel Corporation to install 
two Hgroult electric furnaces, of much larger capacity 
than ever before built, shows that we have been closely 
watching the experiments of others, and are now ready 
to profit by the work they have done. One of the 
H^roult furnaces Is to be used at South Chicago, to 
produce an extra fine steel for rails. The metal will 
be taken from a Bessemer converter, and then refined 
In the electric furnace. The furnace will have a ca- 
pacity of 15 tons, and if it proves a success, furnaces 
of twice this capacity will be Installed. The second 
H^roult furnace is to be* Installed at Worcester, to 
refine steel used in making wire. Here the ■ furnace 
will be used in conjunction with the open hearth. 

Another "C. Q. D." message has awakened the public 
to v the importance of equipping all ocean-going vessels 
with wireless telegraph apparatus. In the ease "of* the 
collision between the "Horatio Hall" and "H. F. 
Dlmock," this Importance was more strikingly shown 
than in the previous collision between the "Florida" 
and the "Republic." The passenger steamer was 
equipped with wireless telegraph apparatus, but the 
injury it received was so serious, that the operator had 
no time to send out any detailed Information about 
the accident or Its whereabouts. Although the pas- 
sengers were taken aboard the "Dlmock," considerable 
anxiety was felt for their safety, owing to the absence 
of further wireless messages. The freight boat with 
the passengers aboard was In a precarious condition, 
but could summon no assistance because It possessed 
no wireless outfit. Had the law been In force com- 
pelling all vessels to carry wireless telegraph appa- 
ratus, it would have been possible for the "Dlmock" 
to communicate with the revenue cutter "Gresham," 
which was searching for it in the fog. 



SCIENCE. 

In an obituary notice of the late Mr. Ezram von 
Jerzmanowskl we stated that he was the introducer 
of the water-gas process in this country. A subscriber 
of the Scientific American questioned this statement, 
and held that the honor belonged Mr. T. S. C. Lowe. 
We are informed by Dr. Arthur H. Elliott, engineer- 
chemist of the Consolidated Gas Company, that the 
credit of the Introduction really belongs to M. Tessie 
du Motay, the inventor of the water-gas process, and 
that Mr. von Jerzmanowskl was an assistant of his. 
Mr. T. S. C. Lowe modified Du Motay's process, and 
made It practically continuous. 

Mrs. W. K. Vanderbilt's plan of building In New 
York city four model tenement houses for tuberculous 
families deserves praise. What the tuberculosis patient 
needs, and what he can get only In a well-conducted 
hospital or sanitarium, is intelligent supervision of 
his sleeping quarters. According to Mrs. Vanderbilt's 
scheme, the families to be housed in her model tene- 
ments will be thus supervised until they can safely live 
elsewhere. A particularly valuable feature of her plan 
is the fact that it tends to keep the family together. 
The dispersion of the family undoubtedly has its bad 
effect upon the patient himself, and frequently results 
in the separation of the entire family. 

The recent newspaper announcement of the discov- 
ery by ' two homeopathic physicians of "Tho-rad-x," 
"the most powerful therapeutic agent in the world," 
which like all other cure-alls "will revolutionize the 
practice of surgery," has been made the butt of ridi- 
cule in serious medical papers. It is asserted that 
radium has hardly lived up to the promises which 
were originally held out. After all, It must be con- 
fessed that we are still much In the dark as to the 
therapeutical value of radioactive substances. The 
indiscriminate publication of such "discoveries" can- 
not but have an evil effect In so far as they arouse 
false hopes. 

Capt. C. E. Thomas of Saranac Lake has discovered 
an opening to a great cavern on the summit of a 
mountain in the Adirondacks, N. Y. He penetrated 
the cave for about 1,000 feet, and then returned be- 
cause he had no proper equipment to continue his ex- 
ploration. The cave is situated on a mountain known 
as "W" Mountain, several miles from Standish, N. Y. 
The mouth of the cave is about 50 feet wide, and the 
first room 50 feet long, 20 feet wide, and 30 feet high. 
Bats lined the walls. In the second room, which waB 
about 40 x 15 x 25 feet, ramified passages were found. 

On April 9th, 1908, an Inverted rainbow was seen 
from the Italian geodynamic observatory of Rocca de 
Papa by Prof. Agamennone, the director of the obser- 
vatory, and a party of visitors. The morning was 
showery; and when the visitors reached the observa- 
tory, 2,500 feet above sea level, and looked down on 
the vast Campagna, they were astonished to see, pro- 
jected on the vineyards and trees beneath, a perfect 
rainbow with its convex side down and its middle point 
bearing northeast. Inverted rainbows are very rare, 
even ih mountainous regions. None of the visitors, 
who were French and Italian meteorologists, had ever 
seen one, nor had Prof. Agamennone, although he had 
been director of the observatory for eight years. The 
phenomenon, however, Is not unknown. It was observed 
from the Eiffel Tower In Paris In April, 1891. In this 
case there was a double rainbow, extending above and 
below the horizon to form two nearly complete con- 
centric circles. 

Last July Drs. Soubrls and Crouson, with the aero- 
naut Decugrls, made a balloon ascension for the pur- 
pose of studying the cause of "balloon sickness," which 
has been ascribed both to deficiency of oxygen and to 
deficiency of carbon dioxide In the blood; Agazottl 
going so far as to recommend, for Inhalation at great 
altitudes, a mixture of 13 per cent of oxygen and 87 
per cent of carbon dioxide, in preference to pure 
oxygen. Dr. Soubris, who alone suffered from balloon 
sickness in this ascension, experienced six distinct 
attacks; of which three were relieved by Agazotti's 
mixture, and the others were cured, far more com- 
pletely, by pure oxygen, which therefore appears prefer- 
able for inhalation. Various other observations were 
made during the ascension. The arterial pressure was 
found to vary Irregularly, with the altitude and the 
Individual. The muscular strength of two of the men 
diminished regularly as the altitude Increased, while 
In the third case the strength fir»t diminished and 
then increased, as the following table shows: 

, — -Muscular Strength * 

Altitude. No. 1. No 2. No. 3. 

45 57 41 

13,120 feet 38' 38 42 

11,800 feet.. 42 51 39 

No definite law of variation of cutaneous sensibility 
could be detected with Weber'S compass. Bonnier's 
diapason also gave negative results in regard to acute- 
Bess of hearing. 
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IMPROVED FORMS OF THE BUGGY-TYPE 
AUTOMOBILE. 

The modern motor buggy is an example of reversion 
to an original form, as can be seen by comparing 
photographs of some of the machines herewith illus- 
trated with those of the Selden car, shown on another 
page. The pioneer automobile builders generally 
sought to place a motor upon a horse-drawn vehicle, 
and thus make it self-propelled, and as horse-drawn 
vehicles generally had large wheels, these were also 
used upon the first American automobiles, such as 
those produced by Haynes and Duryea. 

Some six or eight years ago Mr. Holsman, of Chi- 
cago, reverted to the old scheme of applying a motor 
to a high-wheeled buggy. The machine had novel 
features, such as a rope drive, compact 
power plant, etc., and it showed itself capa- 
ble of traveling over extremely bad and 
muddy roads with considerable facility. The 
use of solid rubber tires did away with all 
tire trouble, and in the hands of the actual 
user these machines gave thorough satis- 
faction. They were gradually improved in 
details and the latest change has been the 
substitution of a four-cylinder opposed-type 
motor of novel design for the double- 
opposed-cylinder motor that has heretofore 
been used. A partially-sectioned plan view 
of this motor is shown below. The op- 
posed pistons in each pair of cylinders are 
rigidly connected, the frame that unites 
them having a vertical slot in which is 
mounted a roller bearing. An eccentric disk 
on the motor shaft (which takes the place 
of the crank) 'fits in this roller bearing, 
and the back-and-forth horizontal movement 
of the pistons rotates the eccentric and thus 
the motor shaft of which it forms a . part. 
The up-and-down movement of the eccentric 
is allowed for by the roller rolling up one 
side of the slot in the piston-connecting 
frame, and down the other. There is a 
clearance of 1/1000 of an inch between the 
slot and the roller, so that it clears on the 
side of the slot at which there is no pressure 
while moving up or down the other side. 
The motor shaft is mounted on ball bear- 
ings and is extended outward on either side 
of the carriage body. At and near each end 
there are two V-shaped pulleys. The outer- 
most one presses against the tires of the rear wheels 
and reverses the vehicle when the motor is swung 
backward on its two hangers. The other pulleys near 
each end of the motor shaft drive the rear wheels by 
means of a special new form of friction chain which 
runs over large sheaves on the rear wheels. For the 
low speed a positive drive is obtained by spreading 
the driving pulleys and allowing the chain to fall on 
a small sprocket at the center of each one. This is 
an extremely novel feature and is an excellent one, as 
it gives a practically positive drive on the low speed 
which sometimes has to be used in pulling the vehicle 
out of a hole. Another novel feature of this new 
motor is the drawing of the charge of gas into the 
crank case, whence it passes through automatic inlet 
valves in the heads of the pistons into the cylinders. 
By dissolving the lubricating oil in the gasoline, all 
the working parts of the motor are thoroughly lubri- 
cated as the charge is drawn into the crank case. The 
exhaust valves are located in flanged chambers on the 
sides of the cylinders and are operated by a slotted 
cam on the motor 
shaft, thus dis- 
pensing with all 
cam gears. The 
exhaust passes 
through a pipe 
into a muffler 
which surrounds 
the motor shaft 
and is entirely 
separated from it. 
The new motor 
has a bore and 
stroke of 4 inches 
and is rated at 26 
horse-power. It is 
of the air-cooled 
type, which is the 
type usually em- 
ployed in this 
class of machine 
on account of its 
simplicity and 
economy. It is 
mounted under 
the center- of the 
vehicle body and 

is readily accessi- 
ble by taking up 
the floor. The 
success that at- 



tended the Holsman machine caused others to take up 
the manufacture of this type of automobile, and there 
are at the present time fully half a hundred makers of 
high-wheeled buggy-type automobiles throughout the 
United States. Most of these conform more or less 
closely to the lines laid down by Holsman, though 
there are some variations in the form of drive and of 
motor used. For instance, in the Mclntyre machine, 
and also in the International, the double-opposed air- 
cooled motor has a planetary two-speed transmission 
mounted directly upon the crankshaft and arranged 
to drive a countershaft, placed at the rear, by means 
of a single chain. The final drive to the rear wheels 
is by double chains from the ends of this countershaft. 
A good idea of this arrangement is to be had from the 




Power plant of the International motor buggy. 

This is a typical power plant having an air-cooled double-opposed-cylinder motor with offset 
cylinders and all mechanically operated valves, direct-connected to a two-speed-and- 
reverse planetary transmission a single chain from which drives a countershaft 
carrying a differential. Two chains from the end of this countershaft 
drive the rear wheels. A novelty is the two fans ingeniously 
driven by a belt passing under and over the flywheel. 
The motor is thoroughly lubricated by a mech- 
anical oiler having ten outlets. 



plan view of the power plant of the International auto- 
mobile buggy. In this case special fans are arranged 
to blow upon the exhaust valve chambers and keep 
them well cooled, while the lubrication is effected by 
means of a mechanical oiler positively driven from 
the motor crankshaft. A powerful 5x5 opposed-cylin- 
der motor of 14 brake-horse-power is used in this car. 
The motor is mounted upon a steel sub-frame, and 
its location in the center of the vehicle makes an 
equal distribution of weight. The body is mounted 
upon four full-elliptic springs 3 feet in length. The 
wheels are 40-inch diameter in front and 44 in the 
rear, and they are fitted with special flat-tread solid 
rubber tires of 1% inches diameter. Internal expand- 
ing brakes are fitted in the sprocket drums. 

The Mclntyre machine has a motor of 4% x 3% 
inches bore and stroke, rated at 12 to 14 horse-power. 
The wheels are fitted with 1^4-inch solid rubber tires 
and contracting ring brakes are used on the driving 
wheels. The front and rear wheels are 34 and 38 
inches in diameter respectively. This concern has 




The twin opposed-cylinder engine and driving mechanism of the Holsman motor baggy. 

The motor has novel features such as eccentric disks, F, on its shaft instead of cranks ; inlet valves, /, in the pistons; and exhaust valves, E, operated by special 

grooved cams without gears. The pistons are connected together by a rigid frame and the eccentric disk works in a slot in same in a roller bearing, A. 

C is the carbureter and B the manifold connecting it to the crank case, into which the charge is drawn. The exhaust passes through the exhaust 

valves into mufflers, M, surrounding the extensions of the motor shaft. D is the distributor from which the wires run to the spark plugs. 

The power plant is hung upon two rollers. Note the expansible pulley with sprocket, S, for the low speed. 

BOMB TYPICAL M0T0B-BUGGY POWEB PLANTS. 



recently brought out a large four-passenger automobile 
with a four-cylinder vertical motor placed in front 
under a bonnet and with shaft drive through a two- 
speed planetary transmission to the rear axle. The 
motor used on this car has the same bore and stroke 
as the other and is rated at 28 to 32 horse-power. The 
use of solid tires on a large car of this kind necessarily 
limits the speed at which it can be regularly driven 
to not much more than 20 miles an hour; but for cer- 
tain purposes the solid tire is preferable on account of 
its reliability and freedom from puncture. 

Still another variation in the power plant of the 
medium-priced buggy-type machine is to be found in 
the Schacht runabout, in which a water-cooled double- 
opposed-cylinder motor is mounted transversely in the 
box at the rear of the body and is arranged 
to drive, by means of a composition alloy 
metal disk attached to its flywheel, a paper- 
rimmed wheel mounted upon a countershaft 
forward of the motor. This wheel contains 
a differential in its hub — a feature that is 
necessary in order to allow a difference in 
speed of the driving sprockets on the ends 
of the countershaft when the vehicle makes 
a turn. The drive to the rear wheels is by 
two side chains. The radiator used as a dash- 
board is a novel feature of this machine. 

One of the simplest buggy-type automo- 
biles yet devised is the "Buggyaut" of 
the pioneer automobile constructor, Mr. 
Charles E. Duryea. This machine is fitted 
with a two-cylinder, two-cycle, air-cooled 
motor of about 12 horse-power. The bore 
and stroke of the cylinders are 3% inches 
respectively. The motor is mounted in a 
horizontal triangular frame the base of 
which is formed by the extensions of the 
motor crankshaft through suitable casings. 
These tubular casings contain spiral pockets, 
A, and flanges upon the motor shaft exten- 
sions fit in the pockets. By rocking the 
tubular casing the shaft extensions are thus 
moved sideways and the two grooved pulleys 
at their ends are brought opposite the 
grooved rings on the wheels to obtain the 
low or high speeds. The frame containing 
the motor is then swung forward until the 
pulleys are brought into mesh with the rings 
sufficiently tightly to drive them by friction. 
The drive is similar to that of a locomotive 
upon rails, except that in this case the rails are round 
and grooved, thus making greater frictional contact 
and lessening the pressure required. The pulleys are 
made of steel, and the rings, which can be readily 
and cheaply renewed in a few minutes after they have 
worn out, are also of this material. Both the large 
rings and the larger of the two driving pulleys are 
made up of separate beveled circular pieces. A smaller 
ring with external grooves is used for the reverse. 
The bearings of the motor are large and are lubri- 
cated by grease cups. The cranks and pistons are 
lubricated by the feeding of oil jvith the gasoline, 
which system was introduced last summer by Mr. 
Duryea. The forward end of the triangular frame con- 
taining the motor is connected with the steering post, 
so that when the front wheels are turned in one direc- 
tion or the other, the motor is moved slightly side- 
ways and the friction upon the innermost driving- 
wheel ring is reduced, thus allowing the pulley to 
slip when the difference of speed occurs in turning a 
corner. The flywheel, F, is fitted with notches into 

which a lug on 
the starting 
spring, 8, slips. A 
cord on the front 
end of this spring 
runs forward and 
over a pulley up 
through the floor. 
By pulling the 
handle on the end 
of the cord the 
motor can be 
turned over and 
started from the 
seat. A starting 
crank can also be 
used on one end 
of the motor shaft 
extension if de- 
sired. The two- 
cycle motor is by 
all odds the sim- 
plest and most re- 
liable type, and 
when this is made 
air-cooled (as it 
is in this case by 
means of special 
copper heat-radi- 
ating flanges of 
great conductiv- 



March 20, 1909 



Scientific American 



£2i 



ity), and fitted with the simple lubricating arrange- 
ments that are used on such motors of the marine 
type, an engine of long life and simplicity and excel- 
lent wearing qualities is produced. 

Another machine which resembles an ordinary auto- 
mobile closely as far as the power plant is concerned 
is the "Simple" This machine has a double-opposed- 
cylinder motor mounted in front under a bonnet. The 
motor is either of the air-cooled or water-cooled type. 
The longitudinal driving shaft, 8, (see illustration) ex- 
tends back from the motor to the middle of the frame 



Tires (8 at $8 each, requiring one hour to put on) $2.00 

Storage (machine kept in garage first year) 4.50 

Oil 1.72 

Gasoline 6.11 

New parts (cables $15, chains $24.50, coil $42, sheaves 

$11.20, batteries $10, spark plugs $12, muffler, $6.75) 3.70 

Overhauling (including painting once in 32 months) .... 9.00 

Labor 9.19 

Substitute vehicle during repairs -. 2.00 

$38.31 

The machine referred to traveled an average of 
20 miles a day and gave its owner satisfaction. 
The total cost of $0.06 a mile for the 20,000 miles 
it has been operated Is about one-quarter the cost of 



Analysts of Honey. 

C. A. Browne has published the results of an ex- 
haustive research into the composition of specimens of 
American honey, with special reference to the influ- 
ences exerted by the nectars of various flowers and 
by local conditions. Browne also formulates general 
rules for the variations in the composition of honey, 
which will be very serviceable to chemists engaged in 
the inspection of foodstuffs, and suggests valuable tests 
and improvements of official methods of analysis. Id 
addition a number of problems of the chemistry of 





Duryea a Buggyant " with extra foldable seat in the rear. 

The simple friction drive direct from the pulleys on the ends of the motor crankshaft to the rings on the 

rear wheels is apparent in this photograph. The steering is done by a lever.and the motor is 

throttled by twisting the steering handle. 



The Mclntyre motor buggy— a typical machine of this kind. 

This machi e has a 10-11-horse-power, 354 x 3% double-opposed-cylinder motor, planetary transmission, 

and double side chain drive from a countershaft. A regular automobile steering 

wheel is used. 



and carries on its end a cone, C, of impregnated fiber, 
which is mounted to slide upon it. On a transverse 
countershaft there are slidably mounted two beveled 
disks, FG and RG. One of these disks, RG, is used for 
the reverse, while the other one, F G, gives the forward 
speeds. As the cone C is moved forward by means 
of a hand lever, the beveled disk FG is slid upon its 
shaft so that it is kept in close proximity to the cone. 
Contact is obtained by pushing the two together by 
means of a pedal, whereupon C drives FG, which in 
turn drives the live rear axle through its shaft by 
means of a single chain. As the driven disks are of 
metal and the driver C of paper, any wear caused by 
slipping does not wear uneven places upon the paper 
pulley, as generally happens when this is the driven 
member, which it usually is in most friction-disk 
transmissions. The principal point about the cone- 
and-beveled-disk transmission is that the entire fric- 
tion surface of the two members is in good rolling 
contact and that there is no difference in speed between 
the two edges of the driven disk, with the consequent 
slippage that necessarily occurs with the usual type 
of flat friction-disk transmission. 

To give some idea of the cost of maintaining and 
operating an automobile of the high-wheeled, buggy 
type, we append some figures obtained from a physi- 
cian in a New England city, who has used one of them 
constantly for the past three years. The machine 
was in almost constant use about town and long trips 
were occasionally made with it into the country over 
roads that were none too good. The average cost per 
month for a period of 32 months was $38.31, which 
was distributed as follows: 



running a pneumatic-tired automobile; and this could 
doubtless be considerably reduced in many instances. 

In addition to the runabouts illustrated herewith, 
most manufacturers now make surreys and other forms 
of four-passenger rigs upon the same general lines. 
They have also entered the commercial vehicle field, 
and delivery wagons that can be quickly converted 
into passenger vehicles after they have been used for 
business are now on the market. The farmers of the 
middle West are rapidly coming to appreciate the ad- 
vantages of this type of machine, and many of them 
are using it in place of horses. Such a convertible rig 
can be used to haul produce to market, and afterward 
to give the family a ride at the end of the day's work. 
It will traverse bad roads and is very serviceable. 




honey are discussed, including the relations between 
honey and honey dew, gums, and other vegetable secre- 
tions, and the effect of artificial feeding of bees on 
the composition of the honey produced by them. The 
composition of honey dew, and floral nectars, and the 
methods by which they are transformed, "inverted" 
and preserved by the bees are described, and analyses 
are given of 100 specimens of honey, produced from BO 
varieties of flowers in 32 States. The investigation 
includes both optical methods (direct polarization, 
polarization by inversion, estimation of levulose by 
Wiley's process) and chemical methods (determina- 
tion of water, sugar, reducing sugar, ash, dextrine, 
free acid). The article also gives data concerning the 
adulteration of honey with cane sugar, invert sugar, 
and syrup made from starch, and methods of detecting 
such adulteration. 



Disk transmission of the Schaeht motor buggy. 

The large wheel with the differential gear In its hub is slid over the face 

of the disk attached to the flywheel in order to obtain the 

different speeds. 



Death of major K. L. G. Zallnskl. 

Major Edmund Louis Gray Zalinski, well known as 
the inventor of the dynamite gun which bears his 
name, and which was installed upon the "Vesuvius," 
died on March 11th in New York city. Major Zalin- 
ski was born in Kurnich, Prussian Poland, on Decem- 
ber 13th, 1849, and came to this country when he was 
four years of age. During the civil war he served as 
an aide to Gen. Nelson A. Miles, and later entered 
the regular army. Between 1883 and 1889 Major Zalin- 
ski became widely known as an inventor of military 
devices and as an investigator of explosives. He was 
best known for his development of the pneumatic dyna- 
mite torpedo gun, which however never attained the 
widespread, use that he hoped. 




The power plant and driving mechanism of the Duryea " Buggyant." 

The two-cylinder air-cooled two-cycle motor has sliflable extensions of its crankshaft carrying on their ends 
large and small grooved pulleys P which friction against the large grooved rings, RRf, for the for- 
ward and reverse motion. Bis the brake shoe. Tnecrank cases oi the motors are shown at CC; 
F is the flywheel between the two; and S the starting strap for starting the motor from the 
seat. The mufflers are shown at MM. AA indicate the spiral grooves in the crankshaft 
casing which, when the casing Is rocked, cause the shaft extensions to move sideways 
and bring the small or large pulley opposite the ring for low or high speed. 
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Plan view of chassis of " Simplo " runabout. 

8, Extension of motor Crankshaft carrying conical driving disk, C. FG, Beveled disk meshine with 
for forward drive. RG, Reverse drive disk. G«, Countershaft. HL, Hand lever for operating 
disks and cone C. FP, Pedal for bringing disks and cone in contact. BP, Brake pedal. The 
cone and beveled disks, which are used in place of the usual flat disks shown above, have 
several distinct advantages which will be found described in the text. This car is 
different from most of its kind in that a live rear axle is used and also in the plac- 
ing of the engine In front nnder a bonnet. 
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THE SCHNEIDER TORPEDO-LAUNCHING STATION. 

The Schneider Company is completing a structure of 
a novel and unique character for the launching and 
regulation of the automobile torpedoes which it con- 
structs for the French navy. The mechanism of these 
torpedoes is very intricate and delicate, including a 
four-cylinder motor, an auxiliary motor for steering, 
many pipes, valves, and cranks, and a system of gear- 
ing by which power is transmitted from the motor to 
the twin screws. 

In addition, there is the ingenious regulating mechan- 
ism, including a clock, a hydrostatic piston, and a 
gyroscope, by which the vessel is held rigidly to the 
prescribed course and depth of immersion. 

All of this machinery is contained in a hull 23 feet 
long, a large part of which is occupied by the compart- 
ment containing the compressed air by which the 
motors are driven. 

It is easy to understand that the assembling of all 
these delicate organs is a difficult task. It is necessary 
to co-ordinate the movements of the various parts and 
to regulate their action until the torpedo can be* relied 
on to pursue a perfectly straight course. 

The regulation is effected by making infinitesimal 
changes in the positions and motions of the rudders, 
the clock, and the hydrostatic piston, the adjustment 
being determined half by theory, a quarter by prac- 
tical experience, and the remaining fourth by trial and 
error. The regulation involves a number of launch- 
ings and trial trips, which must take place under cer- 
tain favorable conditions. It is necessary, above all, 
to select a sheltered spot, where still water can be 
found even when the sea is rough, and where the tor- 
pedo can accomplish its full range, about 2% miles, 
without risk of encountering vessels or other obstacles 
or a depth of water less than 50 feet. The trial ground 
must also be situated near a seaport and a railway, 
and it must have attached to it structures suitable for 
the preparation, regulation, and launching of torpedoes. 

A site offering the conditions requisite for an estab- 
lishment of this sort is not easily found. The company 
thoroughly searched the Atlantic and Mediterranean 
coasts of France before it found a suitable location, in 
the fine roadstead that extends between the Hyeres 
islands and the Mediterranean shore, near Toulon. 
Even this site has the defect that a depth of 50 feet 
is not found sufficiently near the shore to make it 
practicable to erect the required buildings on land. 
Torpedoes are usually adjusted to travel about 12 feet 
below the surface, but as they are launched from a 
considerable height they go much deeper at the first 
plunge and make several oscillations upward and down- 
ward before they become definitely established at their 
normal level. Hence it is necessary to have a consid- 
erable depth of water in order to avoid all danger of 
striking the bottom, and a depth of 50 feet is deemed 
requisite. 

Under these conditions the company decided to con- 
struct, at the point where this depth is found, and 
whence the course extends seaward, nearly at right 
angles to the shore, an artificial island to support a 
building containing all the appliances required for 
regulating and launching torpedoes. 

This ingenious project is now accomplished and the 
tourists and fishermen see a many-windowed building, 
resembling a commodious dwelling, rising 30 feet above 
the water and apparently resting on it, 800 feet from 
the shore. The building is made entirely of armored 
concrete. It was designed by the engineers of the 
Schneider and Hennebique firms, in collaboration, 
and constructed at the shipyard at La Seyne, 20 nautical 
miles distant from its present site. The lower part of 
the structure is a huge caisson with slightly inclined 
walls. This caisson, the construction of which was 
commenced in March, 1908, was launched in August 
like an ordinary vessel and remained afloat two months. 
After its completion it was towed to its destination 
by two tugs, very slowly and with many precautions, 
on a calm, still night, early in November. The emplace- 
ment had been prepared by divers, and a carefully 
leveled bed of stone, about 12 feet thick, had been laid 
on the sea bottom. The caisson was moored very ex- 
actly over this foundation and gradually sunk by ad- 
mitting water into compartments designed for that 
purpose. These difficult and delicate operations .were 
performed in exceptionally favorable weather and with 
perfect success. A few hours after the floating island 
had become a fixed one it was exposed to the fury of 
a violent tempest, which it sustained without injury, 
and thus gave a gratifying proof of its stability. 

The structure will be completed, it is expected, during; 
the present month. 

The caisson, the greater part of which is submerged, 
terminates in a platform 11 feet above mean sea level. 
It is almost a solid mass of concrete, but contains a 
subaqueous water-tight chamber, in which are placed 
tubes for launching torpedoes under water. These 
tubes project through the wall Of the chamber, and are 
fitted with water-tight joints. Their outer ends are 
surrounded by a lock, which,. when closed and pumped 
dry, permits examination and repair- of the tubes and 
their doors. At and above the water line, the caisson 
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Is protected by wooden fenders from injury by vessels, 
torpedoes, and other floating objects. 

A two-story building is erected upon the platform. 
The lower story contains tubes for launching torpedoes 
above the water level and is connected with the cham- 
ber beneath by a large opening in the floor. After 
each torpedo has finished its course it will be picked 
up by a vessel, brought back to the station, hoisted to 
the platform by tackle running on a concrete beam and 
received in a large recess in the first story, whence it 
will go to the regulating and repair room for further 
adjustment. All the hoisting, conveying, and other 
machinery, including a series of railways, a pump for 
emptying the subaqueous, chamber, and air compressors 
for charging the torpedoes, will be operated by elec- 
tricity furnished by two generators, driven by 
petroleum motors. 

The upper story of the building will contain offices, 
lodgings for caretakers, and an observation room placed 
directly over the launching tubes, and supported on 
cantilevers outside the wall of the building. This room 
will have a bay window with a glass floor, so that the 
moment at which the torpedo leaves the tube can be 
noted, for the purpose of determining the velocity. The 
observation room will be surmounted by a signal tower 
from which communication can be held with observers 
stationed on floats at various points of the course. 
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The Amateur Wireless Operator. 

Some time ago, when the fleet was on its last lap 
of the famous around-the-world trip, trouble was experi- 
enced by the operators of several naval wireless shore 
stations scattered along the Atlantic coast. Complete 
messages could not be received by these stations, be- 
cause amateur wireless operators would interfere. 
Their periodicity was nearly the same as that of the 
ships of the fleet, that is, 425 meters wave length, and 
many of them have as strong a sending apparatus as 
the ships. 

Take Washington, D. C, for instance. There are at 
least fifty well-equipped stations. Their operators range 
from twelve to fifty years of age. They may not be 
able to send as far as the naval station, but when it 
comes to receiving, they get everything that is in the 
ether. Many of them at times hear distant stations 
calling the navy yard, and when no answer is heard, 
these young operators then call the naval station, and 
report that a distant station is calling them. It is 
claimed that the operators on watch never respond to 
these favors, and go on with their regular business. It 
certainly seems as though the naval operators were not 
appreciative. 

Complaints are sent in every day at the Navy De- 
partment. If this continued interference keeps up, the 
wireless amateurs will get themselves into trouble. 
Two plans to regulate these youngsters are under con- 
sideration. One is to limit them to certain hours of 
the day, when they can do their talking. The hours 
most likely to be adopted will be from 3:30 to 7. An- 
other plan is to license these stations, as they do over 
in England. 

About a year or so ago, a high school student, who 
had a wireless station, thought he would have some 
fun by sending fake messages to the navy yard and sign 
the "Dolphin." The operator on watch later caught 
the guilty offender. A report of this occurrence was 
immediately made to the Navy Department, which re- 
ferred the matter to the District Attorney. It was 
found that nothing could be done with the young man, 
who promised to "be good" when it was explained just 
what damage his mischievous pranks with wireless 

might do. 
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The Current Supplement. 

A new method and a machine for degreasing wool 
continuously are described in the opening article of 
the current Supplement, No. 1733. Dr. Robert Grim- 
sbaw exposes some wire-nail fallacies. Prof. Reginald 
Fessenden's paper on Wireless Telephony is contin- 
ued. John S. Fielding writes on "Safety Factors in 
Dams." San Francisco's new fire-protection system 
Is exhaustively described. Brimming with many a 
quaint bit of historical • information is Franz Feld- 
naus's "Submarine Experiments of the Fast." A. E. H. 
Tutton contributes an excellent paper on the Crys- 
tallization of Water. In a paper entitled "The TJn- 
tilled Field of Chemistry" Arthur D, Little dwells on 
the stupendous stores of potential energy bound up in 
matter. In • 1885 the distinguished physicist Helm- 
holtz wrote a paper entitled "Theoretical Speculations 
Concerning Dirigible Balloons." For tile benefit of 
aeronautical inventors we publish in the Supplement 
a translation of this paper. 
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Magnesium is now being employed to some extent 
as a deoxidizer in brass manufacture, having the ad- 
vantage over phosphorus that an excess may be used 
■without harm, and, Indeed, may improve the quality 
of the brass. Magnesium is a metal which belongs 
to the same family as zinc. Ordinarily the addition 
of 0.05 per cent of magnesium to the brass is sufficient 
for deoxidizing purposes. 



GENERAL FORMULA FOR COMBINATIONS OF NUMBERS. 

To the Editor of the Scientific American: 

I was much interested in Dr. J. G. Bland's letter in 
the issue of February 13th, as I had made some 
researches in a similar direction. I was seeking com- 
binations of numbers that would" bring any finite re- 
sults in problems illustrating Euclid's proposition No. 
47, Book I. 

In the (Boston) Journal of Education of September 
5th, 1907, and April 2nd, 1908, appeared communica- 
tions from me bearing on this. 

I would now submit an equation in harmony with 
which must be all problems, which secure finite re- 
sults, illustrating this proposition: 
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Boston, Mass. 



Fbank Jebome, Sb. 
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ACCURACY IN SCIENTIFIC DICTION. 

To the Editor of the Scientific Amebican: 

Prof. S. AiJMitcheH's article in the Scientific Amer- 
ican, of February 6th contains a number of inaccu- 
racies that should not pass unnoticed. 

First, the extremely loose way in which the terms 
"temperature" and "heat quantity" are used is to be 
deprecated. It should be remembered that the ther- 
mometer measures temperatures, and that such terms 
as "degrees of heat" have no meaning. 

In explaining the action of the thermopile Prof. 
Mitchell says: "When heat strikes a thermopile it 
alters the resistance offered to an electrical current 
passing through it, and this change of resistance is 
measured by the galvanometer." The most elementary 
text-book shows that the action of the thermopile is 
nothing of the sort. 

Further on we find: "Where the strength of the 
solar heat is the large number 10,000,000 that of the 
moon (i. e., reflected solar radiation) is only 12; or 
in other words the sun shines with an intensity 800,000 
times that of the moon." It would be pleasing to 
learn what justification there may be for the term 
"strength" as applied to solar heat. This sentence, 
however, commits the graver fault of treating two 
distinct propositions as identical. It may be that the 
sun shines with an intensity 800,000 times that of the 
moon, the comparison being made with the photo- 
meter, but when the total radiations of the two bodies 
are compared the ratio is about 180,000 to 1, and the 
latter is the ratio here involved, as nearly as I can 
make out. 

What is meant by the "intensity of the corona at 
1.5 millimeters from the sun's limb," etc.? We may 
guess that Prof. Mitchell means the rate of radiation 
of the corona at the above-mentioned distance from 
the edge of the solar image (size not specified) given 
by his particular apparatus, but as the language 
stands it really means nothing at all. It is an ex- 
tremely dangerous practice to use scientific terms in 
other than their exact and accepted signification. 

C. C. Hutchins. 

Bowdoin College, Brunswick, Me. 



FROM THE TRACE-WALKER'S STANDPOINT. 

To the Editor of the Scientific American: 

The unveiling of disagreeable facts sometimes helps 
to needed reforms. In a late editorial you bore down 
heavily on the antiquated railroad spike as out of 
place in the modern American roadbed and track, 
and only fit for a museum of railroad antiquities; at 
the same' time commending the general excellence of 
the best modern American roadbed and track. 

I venture the assertion that there is as little of 
such bed and track in proportion to the whole as 
there is of the best American highway. 

The locomotive is said to be the most perfect and 
useful or satisfactory machine that man has made, 
and the ordinary wheeled vehicle, to say nothing of 
the automobile, has also reached a high state of per- 
fection. Yet they both run upon roads that in general 
are full of defects. 

In all the controversy between the railroads and 
the railmakers over the weakness and imperfections 
of the rail, the railmen have always acted upon the 
defensive, whereas they might well, and with perfect 
safety, have carried the war into the camp of the 
enemy. Rails are sometimes defective, it is true, but 
the treatment they receive, and the abnormal strains 
to which they are subjected and in the main endure 
without injury, entitle them to be called one of the 
very best products of the American manufacturer. 

The rail as delivered to the consumer is a straight 
piece of steel, and is intended to lie fiat, with more 
or less rigid connections, upon a comparatively un- 
yielding surface. It is actually placed upon a bed 
almost as yielding in proportion as the packed soil 
of the ordinary highway yields to the carriage wheel. 
Inmost cases it very soon assumes a bent condition, 
usually lowest at the joints, and in many cases very 
much depressed, so that in looking along the line 
from a little above its level, it seems to be made up 
of arcs of circles. These are short in perspective, 
and so they are in the rapid transit of heavy wheels 
over them, making the shock of impact very abrupt. 
Moreover,' they do not lie still, but a wave of depres- 
sion passes along them as the wheel advances. In 
a short time, as you say, the vertical motion has 
loosened the spikes, and the depression at the joints 
increases. How hard it is to make a level joint ap- 
pears from the fact that on many bridges and trestles 
where the foundation is timber and not soil, this 
joint depression is plainly to be seen. 

In the electric traction experiments at Berlin, it 
was found that high speed was so destructive to the 
track, that an entirely new system of road building 
had to be devised. It may come to this for the use 
of our fast and heavy locomotives before safety can 
be assured. The imperfections mentioned would sel- 
dom be noted by the unpractised eye from the level 
of the car, but from the level of the trucks they are 
only too apparent. 
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I have repeatedly watched the great depression at 
the rail joints from the passing of locomotives on 
good track and away from stations. In one Instance, 
five heavy mountain engines coupled together passed 
me between stations on a road accounted one of the 
best. The rails not only bent deeply at the joints, 
but the ties away from the joints seemed to move 
freely up and down In the ballast. The ballasting, 
though apparently of the best, was too coarse, so that 
It did not hug the ties, and a large proportion of the 
spikes did not bind the rails to the ties. Though the 
curves were short here, and the grades heavy, there 
was no lateral bracing of the rails to Insure their 
standing up, and I was told that accidents on this 
part of the line were of frequent occurrence. And 
here was In use a heavy, wide, tie plate, which prac- 
tically covered the full width of the ties, whereas 
the ordinary tie plate, as I have seen It, is so narrow 
as to afford but little more bearing than the rail 
Itself. Section men say that the short life of the tie 
is owing not so much to decay as to the cutting occa- 
sioned by the pounding of the wheels. How neces- 
sary, then, to employ a tie plate with a wide bearing 
on the tie. 

On at least one great transcontinental line, the tie 
plate, so essential In preventing lateral movement 
also, Is conspicuous by Its absence; and this line 
boasts some of the heaviest locomotives ' in use. I 
noted also along this line piles of ties just removed 
and awaiting the torch, which seemed to be but masses 
of splinters and decay, so long had they been kept In 
the ground. 

On another line I saw one place where the shattered 
ties, four or five together, afforded but little support 
for six or eight feet of rail. And no doubt It is In 
such places as this that the rails spread, as certainly 
there Is little to hinder. One fast train which I failed 
to catch, I was later Interested in learning, was 
ditched while running at good speed on straight track, 
by spreading rails. 

No doubt Individual pieces of track show care, or 
the want of it, on the part of the section boss, but 
the lack of tie plates, and of lateral bracing on curves, 
indicate a defective system. 

I saw two rails, opposltes, in which only two spikes 
at each end of the rail were driven home, the sec- 
tion men evidently having been called off to other 
work. All the rest were started only, and stood from 
one to three or four Inches above the rail base. This 
condition- lasted for forty-eight hours on a main line 
where there was an average of a train an hour, many 
of them fast and heavy express trains. It was invita- 
tion to disaster, and yet had a derailment and wreck 
occurred, who even of the officials would have sus- 
pected the cause? 

On one electric line I watched for many miles a new 
curve. The usual joint depression was marked, but 
In addition the rails were spread at the joints, where 
they were highly polished by the pounding of the 
wheels, while on the apex of the curve the wear 
showed only on the Inner half of the rail face. While 
high speed was made on this road, Its roughness" ap- 
peared from the fact that it was difficult to keep one's 
seat without bracing the feet. The rails were com- 
paratively light, and more readily responsive to the 
Inequalities of the roadbed. 

I think these observations go to show, not only the 
remarkable endurance of the American rail, but, the 
need of a better bed for It to lie on, not only for Its 
own life, but for that of the traveler. 

Chicago, 111. Geobge S. Paine. 



THE LOCUST TREE : AN IMPORTANT FIELD FOR 
INVESTIGATION. 

To the Editor of the Scientific American: 

The locust Is one of the most valuable trees grow- 
ing in the United States. In common speech we have 
the black, yellow, and honey locust. The botanists 
recognize the false acacia, or Robina, pseudacacia,. and 
the R. Lispida. The wood has a strength as great as 
or greater than any of our native woods. Its only 
rival In common use is the hickory. The latter, how- 
ever, is not nearly as strong. Hickory has the one ad- 
vantage of being much more elastic. The locust resists 
crushing In experiment to the extent of 9,800 pounds, 
and Its tensile strength Is put at 18,000 pounds per 
square inch. The wood Is almost insensible to decay, 
and lasts under water like white pine, which is in that 
position Indestructible. Its great tensile strength and 
durability caused Its universal use for treenails In 
wooden ships. No other wood ever took Its place for 
this purpose. 

The insensibility of the wood to decay appears to 
be due to some form of pitch or waterproof varnish 
within the wood. It seems to the casual observer that 
there was some chemical combination with the cellu- 
lose Itself, which rendered it Immune from the action 
of water. Even a locust post seems perfectly Indiffer- 
ent to decay at the surface of the ground. 

Since the cellulose of the locust seems not, to be 
different from that of other trees, the importance of a 
chemical Investigation, which shall discover the secret 
of its "remarkable and valuable characteristics, can at 
once be seen. The discovery of some means of con- 
verting ordinary cellulose Into a compound having the 
same properties, as that of the locust would be simply 
invaluable In the arts. If merely a method of Impart- 
ing Its waterproof qualities to the cellulose of the 
spruce, for example, could be discovered, it would re- 
sult In the creation of a new and gigantic Industry, 
perhaps several. 

"An investigation of this subject opens a wide field 
to, the young man. Its Importance and value can hard- 
ly be overestimated. 

: It will be interesting to note the fact that the finest, 
strongest, and most desirable locust timber in the 
United States Is said to be found on Long Island. It 
is also said that the tree grows more rapidly there than 
anywhere in the country. Prom the so-called annual 
rings,, it appears to be one of our most rapidly-growing 
trees. Owing to the extreme hardness of the timber, 
it does not promise to be a favorite with lumbermen. 
It Is somewhat surprising that the locust is not more 
frequently recommended for railroad plantations. 



WHAT IS THE SELBEN PATENT! 

BY CHARLES B. HAYWOOD. 

Although manufacturers' organizations, formed as the 
result of differences of opinion concerning Its validity, 
have done a great deal to spread knowledge concerning 
it and have greatly emphasized its Importance, much 
confusion exists in the public mind as to just what the 
so-called Selden patent is. Exactly what its claims 
cover is something of which even the majority of well- 
informed motorists have but the haziest conception. 
Probably the one thing that is generally known regard- 
ing what bids fair to make for itself a niche in Ameri- 
can patent history, as lasting as that of the Bell tele- 
phone, or McCormlck reaper litigation, is that there 
are a certain number, of manufacturers who acknowl- 
edge the, validity of the Selden patent and pay royal- 
ties under license; likewise that there are others who 
refuse to part with even the small percentage of their 
profits now demanded .. as tribute. Originally the 
royalty paid, by the licensees, to the owners of the 
patent was 1.25 per cent. A reduction to 1 per cent 
was afterward made by the owners of the patent, vol- 
untarily, as the volume of business increased. Subse- 
quently, owing to the refusal of several of the licensees 
to pay the royalties at the old rate to the receivers 
of the Electrical Vehicle Company, the owners of the 
patent, a petition, filed by the licensees, was granted 
by the Federal Court for a reduction in the amount of 
"royalty from 1 per cent to 0.8 of 1 per cent. 

It Is also generally known that the two trade organi- 
zations In question have been formed for the mutual 
protection of the interests of their members; one to 
uphold the Selden patent, hold automobile shows, and 
generally advance the welfare of its supporters by vari- 
ous means, such as the maintenance of a laboratory, 
an engineers' department holding monthly meetings, 
and the like; the other to fight the patent, its objects 
otherwise being the same as the first, though it has not 
developed them to the same extent as yet. These are 
respectively the Association of Licensed Automobile 
Manufacturers and the American Motor Car Manufac- 
turers' Association, generally known as the Licensed 
Association and the Independents. Each holds an auto- 
mobile show In New York annually. In Chicago, they 
sink their differences for the time and exhibit together 
simultaneously. This serves to sum up the extent of 
general knowledge on the subject. It may be added 
here that there are other manufacturers, of no small 
importance, who acknowledge the standing of neither 
association by holding aloof from both. Needless to 
add, they pay no royalties. 

The Selden patent was granted to George B. Selden, 
cf Rochester, N. Y., November 5th, 1895, and is known 
in the United States Patent Office files as No. 549,160. 
The application for patent rights was filed sixteen 
years earlier, or on May 8th, 1879. The subject of the 
patent is set forth by the applicant as an "Improved 
Road Engine," while Its chief advantages are stated as 
"the elimination of the great weight of the boiler, 
engine, water, water tanks, the complicated apparatus 
necessary to adapt the machine to the roughness of the 
roads which it must traverse, the necessity of a skilled 
engineer to prevent accidents, and the unsightly appear- 
ance of locomotives built on this plan." 

Parts of the specifications upon which the Inventor 
and the Licensed Association found their appeals to 
the courts to sustain the basic nature of the Selden 
patent, are as follows: "I have succeeded In over- 
coming these difficulties by the construction of a road 
locomotive propelled by a liquid hydrocarbon engine of 
the compression type, of a design which permits it to 
be operated In connection with the running gear . . . 
very largely reducing the weight of the machine in 
proportion to the power produced, and which enable 
me, while employing a most condensed form of fuel, 
to produce a power road wagon, which differs but 
little in appearance from, and is not materially heavier 
than the carriages .in common use, is capable of being 
managed by persons of ordinary skill at a minimum 
of trouble and expense, and which possesses sufficient 
power to overcome any ordinary Inclination. Any form 
of liquid hydrocarbon engine of the compression type 
may be employed in my improved, road locomotive. 
As the general mode of construction and operation of 
liquid hydrocarbon engines of this class are now well 
known, it is considered unnecessary to further describe 
them here. 

"The traction wheels are attached to the, axle by 
clutches, splined on the driving shaft and held in mesh 
by springs In order to permit of the wheels rotating 
independently of each other to facilitate progress over 
rough roads and the turning of corners. These clutches 
may also be used for the purpose of disconnecting the 
engines from the traction wheels. Friction or hall 
clutches may be used for this purpose. Provision is 
made for backing my Improved road engine by revers- 
ing the motion of the driving wheels by a set of re- 
versing, gears ... a clutch Is interposed between 
the engine and the driving wheels so as to admit of 
running the engine while the carriage is stationary." 
Selden accordingly made the following claim: 
"The combination with a road locomotive, pro- 



vided with suitable running gear, including a propel- 
ling wheel and steering mechanism, of a liquid hydro- 
carbon gas engine of the compression type, comprising 
one or more cylinders, a suitable liquid fuel receptacle, 
a power shaft connected with and arranged to run 
faster than the propelling wheel, an Intermediate clutch 
or disconnecting device, and a suitable carriage body 
adapted to the conveyance of persons or goods, sub- 
stantially as described." ' 

It will be apparent from this that the patent granted 
to Selden accordingly covers every one of the funda- 
mental essentials of the gasoline automobile of the 
present day — the Internal-combustion motor working 
on a compression cycle, a clutch or means of discon- 
necting the road wheels from the engine, the latter 
being designed to run much faster than the road 
wheels, and a means of reversing by a gear train. The 
differential principle of driving, the wheels was also 
involved, but this has no bearing on the patent. Evi- 
dently, if Selden's claims can be substantiated, they 
are basic, and enormous royalties may be collected. 
It all hinges upon whether or not Selden was antici- 
pated by other investigators in the same field, or as the 
legal phraseology of the Patent Office has It, whether 
there is anything in the "prior art," which would 
render his claims to originality entirely unfounded. 

Apparently, this is rather a simple question and it 
has been settled times without number, both pro and 
con, by automobile enthusiasts, who are willing to pass 
unequivocal judgment In accordance with their own 
views without the slightest hesitation. Thus far, how- 
ever, It has consumed nine years of litigation, almost 
half a million dollars, and 60,000 folios of testimony 
to provide the courts with something upon which to 
l-ase a decision, and this has yet to be rendered. The 
life of the Selden patent comes to an end, November 
5th, 1912, and there is at least a doubt as to whether 
the question of its validity will be finally settled be- 
fore it legally expires. It has been considered In auto- 
mobile circles that this is somewhat of an exception- 
ally long-drawn-out instance of patent litigation, but 
the telephone, reaper and binder, and the sewing ma- 
chine furnish parallel cases that greatly exceed It, 
these landmarks In our patent history having been in 
the courts throughout practically the entire terms of 
their legal existence of seventeen years. 

As early as 1899, George Day, then president of the 
Electric Vehicle Company, became convinced -of the 
value of the Selden claims, and his company accord- 
ingly acquired a controlling Interest in the patent. 
The company In question, which is now operating in 
the hands of a receiver, was then making gasoline as 
well as electric vehicles, and in 1900 it undertook the 
task, of enforcing Its right by bringing an action 
against the Buffalo Gasoline Motor Company, and the 
Automobile Fore Carriage Company (it was always 
Selden's Idea to drive the forward wheels) as in- 
fringers. Half a year later, another action was insti- 
tuted against, the Win ton Motor Carriage Company, 
which was one of the first concerns In this country 
to market gasoline-driven vehicles on any scale. About 
two and a half years then passed without any develop- 
ments of note, and then George Day, having resigned 
as an official of the Electric Vehicle Company, under- 
took the organization of the Association of Licensed 
Automobile Manufacturers. It was on March 10th, 1903, 
that the association came into existence with ten 
American manufacturers of automobiles as charter 
members. The litigation against the Buffalo and Win- 
ton concerns was then amicably terminated by the 
defendants agreeing to become members of the asso- 
ciation and to pay royalties. A number of minor 
actions In the shape of petitions to the federal courts 
to enjoin the use of imported vehicles were brought 
against individuals and importing companies about the 
same time, with varying results. One or two were 
allowed to go by default through the defendant's fail- 
ure to appear and contest, the case, and injunctions 
obtained under such circumstances were exploited as 
evidence of the validity of the patent, Judge -Hough 
of the. United States. Circuit Court for the, Southern 
District of New York, denying an application to punish 
for contempt of court the violation of one of the Injunc- 
tions, obtained by default, stating emphatically that 
the patent could not be established by Injunction. As 
a whole, the result of these actions was not any great 
gain or loss to either side. 

About six months, after the actions against the first 
infringers to be proceeded against had been ended by 
their capitulation, the Ford Motor Company was organ- 
ized in Detroit. . One of the most important clauses In 
the articles of agreement of the Association of Licensed 
Automobile Manufacturers is to the effect that only 
firms which were actually engaged in the manufacture 
of automobiles on or before the date of its organization 
(it is not an incorporated body) were eligible to mem- 
bership, and. as the industry was hardly in its first 
swaddling clothes In the early part of 1903, it will be 
apparent that many Important companies entering the 
field later were barred, willy-nilly. A notable instance 
of this was found In the organization of the Selden 
Motor Car Company In 1907, the inventor being com- 
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pelled to acquire an outstanding license under his own 
patent before lie would be permitted to manufacture 
automobiles. This was accomplished by the acquire- 
ment of the license of the Buffalo Gasoline Motor Com- 
pany, which relinquished its membership and gave 
up the manufacture of automobile motors, devoting its 
efforts entirely to the building of marine motors. As 
the number of licenses in the market was governed 
entirely by the failure or retirement of existing con- 
cerns, it will be evident that there was no alternative 
to companies starting at a later date, than to cast 
their lot with the Independents, whether they actually 
joined that organization or not. The American Motor 
Car Manufacturers' Association did not come into ex- 
istence for some time afterward (February, 1905), 
and, due to poor management, did not make its influ- 
ence felt at first. 

Whether it had been possible to obtain a license or 
not would not have influenced Henry Ford, as he was 
determined to fight the Selden claims and has done so 
steadily for the past six years. From the very first, 
the action of the Electric- Vehicle Company vs. the 
Ford Motor Company developed into a test case. Dur- 
ing that period no stone has been left unturned to pro- 
cure evidence of inventions antedating Selden. It Is 
said that the claim of the combination of a hydro- 
carbon motor with a running gear and a device for 
disconnecting the engine from the running wheels Is 
not tenable as such, whether as a basic claim or other- 
wise, and the upholders of the patent have accordingly 
founded their appeals to validity upon limitations con- 
cerning the type of engine to be employed. To prove 
these contentions, expert witnesses have been brought 
from abroad, a notable instance being that of Dugald 
Clerk, the well-known English authority on the inter- 
nal-combustion motor, who spent several months here 
giving testimony for the owners of the patent. Every 
possible record having the slightest bearing upon the 
matter during the past century has been investigated, 
and in this way a mass of testimony, the taking of 
v/hich was only concluded a month or so ago, has been 
accumulated. 

Considerable misconception exists as to the vehicles 
which have been built under the Selden patent, one of 



the chief contentions of the defendants in the test case 
being that a vehicle built to conform to the patent 
specifications would be utterly impracticable. The car 
shown in the accompanying photograph and bearing 
the date 1877 will be seen to resemble the vehicle of 




« Hartford" Selden ear built in 1905. 

Note the control wheel. The exhaust is ahead of the car. 

the patent drawings, though, as a matter of fact, it 
did not come into existence until the latter part of 
1905, or the early part of 1906, and it is claimed to 
differ materially from the original specifications in that 
electric ignition has been substituted for the origi- 
nal device described. What is known as the "Hart- 
ford" car, which was built a little earlier than the 



"1877" model by the Electric Vehicle Company at Hart- 
ford, is also shown by the photographs. In this engine 
the nature of the cycle differs materially from that of 
the, patent, the motor being of the constant-pressure 
type, and also having electric ignition. It was tried 
out at the old Guttenberg track a few years ago, but it 
did not make as good a showing as the other car has 
in its various trials upon the New York streets, some 
of these events being illustrated by the accompanying 
photographs. 

In the course of hunting up old records, an unusual 
number of instances that the respondents in the test 
case claim to antedate Selden have been found. Some 
of these go back as far as 1828, and it would require 
a volume of no mean dimensions simply to attempt to 
catalogue them all. The actual application of the auto- 
mobile has really come about within a very few years, 
but it will be apparent from this that it is the develop- 
ment of a great many years of experimenting. Some 
of those cited as having antedated Selden in more 
ways than one, are Becquar, 1828; Lenoir, 1861; Carr§, 
1865; Menn, 1877, and a great number of others on the 
Continent. In this country, Brayton actually applied 
one of his constant-pressure type of gas engines to a 
street car in 1873, and to an omnibus five years later, 
though in neither case did these applications come into 
Commercial use. 

All this testimony is naturally merely supplementary 
to the contentions of the respondents that the machines 
built a few years ago by the upholders of the patent, 
in order to show that the latter was workable, are in 
reality not in conformity with the specifications of the 
patent, and that a machine built strictly in accordance 
with what it sets forth would be utterly impracticable. 
Both of the motors built to serve as exhibits in the 
case work on what is technically known as the two- 
part cycle, or more generally as the two-cycle, in that 
the cylinder fires a charge once in every revolution. 
The patent drawings show a type of engine having a 
differential piston, the small end acting as an air 
pump and maintaining pressure in a special air tank, 
while the liquid fuel is sprayed into the air rushing 
into the cylinder through the inlet valve, a small oil 
pump being employed for this purpose. One of the 





The "1877" Selden car built about 1905. 

Standing at the curb is the car built by Henry Ford as an exhibit In the snit. It is equipped with a constant pressure engine 
and carbureter which was invented about 1865 and which is the large copper tank shown at the side. 



Front view of the "1877" Selden automobile. 

The car has been built as nearly as possible to conform with the specifications of the 
Selden patent. The patent will expire in 1912. 




Oil pump for fuel feed at right, f he bell mouth extending downward is the exhaust. Friction clutch, reducing gears, and hub clutch. 

AUTOMOBILES CONSTB.TJCTED ACCOB.DING TO THE SELDEN PATENT. 
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contentions of those who are trying to have the patent 
declared invalid is that such an arrangement of feeding 
air and fuel could never be practical on a vehicle, re- 
gardless of the smoothness of the roads. 

To sum up, the situation with regard to the Selden 
patent at the present moment is about as follows: All 
the testimony to be presented by both of the litigants 
has been heard, the last having been taken early in 
January of the present year. This huge mass of matter, 
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to attempt to move the wire away, or drag the victim 
out of contact with it, but by taking a coat by the 
sleeves and twisting it into a rope, as shown in one 
of the illustrations, two men on either side of the 
wire may lift it safely with the improvised rope. This 
experiment was tried even with a damp coat, and 
high-tension conductors were lifted without the op- 
erators' feeling the slightest shock. In case of a victim 
falling across a live rail, he may be removed either by 
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rent line. These experiments then show that a fireman 
need have little fear of injury to himself when oper- 
ating in the vicinity of high-tension circuits. The ex- 
periment of using salt water in the hose line was not 
tried. No doubt, as salt water is a far better conductor 
than fresh water, the firemen might have found it 
quite hazardous to use the hose so close to the high- 
tension wires. Chemical extinguishers were found to 
be very dangerous. A voltmeter was connected be- 





The safest way of dragging a man off a live rail. 



Using a coat as a rope to lift a live wire. 



comprising many thousand typewritten folio sheets, 
will be printed as the record of the case, and if the 
thirty-odd cases that are on the Circuit Court calendar 
in New York for its spring sessions can be disposed of 
in time, the Selden case will come up for trial in May 
next, this consisting principally of an oral argument 
of the merits, pro and con, by counsel for each side. 
Regardless of which party the court's decision favors, 
it is a foregone conclusion that there will be an appeal. 
That will mean the lapse of about another year, before 
the matter again comes before the court, this time the 
Circuit Court of Appeals. Then some time will elapse 
before a decision is rendered, so that it will probably be 
1911 before there is anything definite to record. A 
few of the customary delays will easily bring this up 
to the date of expiration in 1912. 



FIRST AID TO THOSE INJUBED BT ELECTRICITY. 

The increasing use of electricity on our large rail- 
road systems, and the danger it offers to employees, 
have aroused officials to the importance of instructing 
their men how to act in case of accident. It frequently 
happens that a man who receives a shock is allowed 
to suffer from lack of proper immediate treatment, 
owing to the inherent dread of electricity among all 
thqse who are not familiar with the handling of 
electric circuits. Again, the victim may receive a 
severe shock and may appear to be dead when he is 



seizing the twisted end of his coat and dragging him 
off, or by using a wooden pole; as dry wood is a very 
good non-conductor. 

At the meeting in Altoona, a new type of pliers was 
tried out, and found to be just the thing for cutting 
live wires. The pliers were provided with wooden 
handles, so that the hand did not come in contact with 
any of the metal parts. The handles were boiled in 
paraffine, rendering them such good insulators that 
they withstood a pressure of 8,000 volts. With these 
pliers a line carrying 2,300 volts was repeatedly cut 
by a man standing on the ground, without his experi- 
encing' any unpleasant shock. 

A very interesting series of experiments was under- 
taken, to determine what measure of danger there 
would be to a fireman who was obliged to direct a 
stream of water against a live wire. For this purpose 
several circuits were provided, one a 525-volt direct- 
current circuit. One side of this circuit was' grounded, 
and a %-inch stream of water was played against the 
other side. A voltmeter placed between the hose 
nozzle and the ground showed a potential of 20 volts 
when the nozzle was held at a distance of -7 feet 5 
inches from the wire. At 3 feet 7% inches the poten- 
tial was 60 volts, and at 2 feet" 2 inches 70 volts, while 
at 7'% inches it amounted to 210 volts. This showed 
that the firemen need not fear to operate the hose at 
a distance of 3 or 4 feet from the wire, and if stand- 



tween the ground and an extinguisher, and a stream 
from the latter played on a line carrying 2,500 volts. 
At a distance of 9 inches from the line, the voltmeter 
showed a reading of 1,500 volts. This is a very im- 
portant matter to bring to the attention of the public, 
for the reason that passenger trains are usually 
equipped with chemical extinguishers, and in case of 
a wreck on an electrified line, serious consequences 
might result from the promiscuous use of these ex- 
tinguishers. 

— • 1 ■ 1 • 

Official Meteorological Summary, New l'ork, N. Y., 
February, 1OO0. 
Atmospheric pressure: Highest, 30.41; lowest, 29.24; 
mean, 29.95. Temperature: Highest, 58; date, 10th; 
lowest, 5; date, 1st; mean of warmest day, 47; date, 
24th; coolest day, 12; date, 1st; mean of maximum for 
the month, 43.7; mean of minimum, 30.9; absolute 
mean, 37.3; normal, 3.0.7; excess compared with mean 
of 39 years, 6.6. Warmest mean temperature of Feb- 
ruary, 40, in 1890. Coldest mean, 23, in 1875 and 1885. 
Absolute maximum and minimum for this month for 
39 years, 69 and — 6. Average daily excess since Janu- 
ary 1, 4.5. Precipitation: 4.31; greatest in 24 hours, 
1.56; date, 23rd and 24th; average of this month for 
39 years, 3.80. Excess, 0.51. Accumulated excess since 
January 1st, 0.08. Greatest February precipitation, 7.81, 
in 1893; least, 0.82, in 1895. Snowfall, 1.4. Wind: 





Frying a victim off a live rail with a wooden pole. 



Playing the hose on a high-tension conductor. 



FIEST AID TO THOSE IWJTTBED BT ELECTBICITT. 



only stunned, and if properly worked over he may be 
resuscitated. 

Not long ago the Pennsylvania Railroad assembled 
at Altoona, Pa., two hundred officials and employees 
from the various sections of its system, and gave them 
practical instructions in the various first-aid treat- 
ments which would be applicable to those injured by 
electricity. When a man is injured by coming in con- 
tact with a fallen live wire, it is a dangerous matter 



ing on a ladder, they may hold the nozzle within a 
few inches of the wire. The same experiment tried 
with an alternating-current line of 2,050 volts pro- 
duced no reading at all in the voltmeter when the noz- 
zle was held within 3%; and 6y 2 feet of the line, and 
the only effect noticeable was a slight static dis- 
charge when the nozzle was touched with the hand. 
A similar result was observed when playing the hose 
at the same distances on a 4,100-volt alternating-cur- 



Prevailing direction, west; total movement, 11,012 
miles; average hourly velocity, 16.4 miles; maximum 
velocity, 73 miles per hour. Weather: Clear days, 3; 
partly cloudy, 11; cloudy, 14; on which 0.01 inch or 
more of precipitation occurred, 12. Sleet, 9th, 23rd. 
Fogs (dense), 15th, 16th, 24th. Mean temperature of 
the past winter, 35.23; normal, 31.80. Precipitation of 
the past winter, 10.85; normal, 10.94. Deficiency, 0.9, 
Snowfall of the past winter, 16. 
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PROGRESS OF THE 20,000- TON "NORTH DAKOTA." 
The accompanying photograph, taken at the yards 
Of the Fore River Shipbuilding Company, shows the 
advanced stage to which the construction of our first 
battleship of the "Dreadnought" type, the "North Da- 
kota," has been carried. The point of view from off 
the starboard quarter has been well chosen, for it 
gives a striking impression of the unusual gun-power 
of this great battleship. The total armament of ten 
12-inch guns is mounted in five 2-gun turrets; two for- 
ward on the forecastle deck, the guns of the after 
turret .firing above the roof of the forward turret, and 
three on the main deck abaft of the after mast. In our 
photograph the pair of 12-inch guns in the foremost 
turret are to be seen swung over, to starboard. -The 
other turret is to be seen in course of assembling upon 
the dock in the middle foreground. This view is in- 
structive as showing the plate framing of, the turret 
before the roof and. the. side v and. front armor- have 
been put. in place. In the immediate foreground is 
one of this turret's 45-caliber, 12-inch guns. -To the 
left of the breech of the. gun lies one of; the port 
shields, which are mounted upon the guns, within and 
close up to the port opening of the turret, for the pur- 
pose of preventing the entrance -of shells. This shield 
moves wjth the gun as it is elevated or depressed, and 
Serves to close the opening in whatever position the 
gun may happen to be. 

Of the three turrets which show up so conspicuously 
on the after deck of the "North Dakota," the first is 
elevated sufficiently to enable it to fire dead astern 



and hence, the American system assures a greater all- 
round efficiency for a given number of guns. 

The series of triangular-headed vertical frames, 
which are seen hanging along the side of the "North 
Dakota," are the supports for the platforms from 
which the carpenters are engaged in bolting on the 
wooden backing for the side armor, a considerable 
portion of which, traceable on the photograph by its 
lighter shade, is already in place. 

The "North Dakota" is a huge ship in every respect. 
Her length over all, 518 feet 9 inches, is equal to that 
of many ocean liners. Her beam of 85 feet 2% inches 
is exceeded only by that of the "Lusitania" and "Mau- 
retania." Her normal displacement is 20,000 tons and 
her full- load displacement over 22,000 tons. She will 
stow. 2,500 tons of coal in her bunkers, and her Curtis 
turbines of 25,000 horse-power are designed to drive 
her at a contract speed of 21 knots, although on trial 
she will probably make over 22 knots. Tn addition, to 
her .main battery of ten 12-inch guns, she will carry 
fourteen 50-.caliber 5-inch guns on the gun deck below. 
The. protection will consist of a wide belt. of. armor, 
varying in thickness from 10 to 12 inches in the lower 
half of it, and- from 10 to 8 inches in the upper- half. 
As a protection against torpedo attack, her hull is 
being built with an unusually complete system of 
underwater subdivision, which is so elaborate that no 
single blow from the torpedo could sink her. 

In respect to the speed with which she has been 
built, the "North Dakota" will mark an era in the prog- 
ress of our navy. Although her keel was laid as late 



4. All essays must be in the office of the Scientific 
American by April 1, 1909. 

5. The Editor of the Scientific American will re- 
tain the small sealed envelope containing the address 
of the competitor and forward the essays to the Judges, 
who will select the prize-winning essay. 

6. As soon as the Judges have agreed upon the 
winning essay, they will notify the Editor, who will 
open the envelope bearing the proper pseudonym and 
containing the competitor's true name. The com- 
petitor will be notified by the Editor that he has won 
the prize, and his essay will be published in the- Scien- 
tific American. 

7. The Editor reserves. the right to publish in the 
columns of the Scientific,. American or the Scientific 
American Supplement : three . or four . of the more 
meritorious essays, which in the opinion of the judges 
are worthy of honorable mention. 

Prof . Henry -,B.- Manning, of. Broign ^University, and 
Prof.uS. A. Mitchell, of Columbia -University, will be 
the judges. 



Death of William A. Austin. 

William A. Austin, who constructed, one . of the first 
steam carriages and steam bicycles, died, on March 8th 
at Winthrop, Mass., at the age of 85. Despite his ad- 
vanced age, Mr. Austin kept up his interest in inven- 
tions to the last. At the time of his death he was 
improving a gasoline lamp which was shortly to have 
been placed upon the market. Mr. Austin built a steam 
carriage at about the beginning of the civil war, and 




THE « NORTH DAKOTA," OUR FIRST "DREADNOUGHT," 80 PER CENT COMPLETED. 



over the roofs of the two after turrets, so that if the 
"North Dakota" should be engaged in action with a 
ship or ships astern of her, she could concentrate the 
two guns in this turret and the. two in the aftermost 
turret upon the enemy. 

All five turrets are located on the, longitudinal, cen- 
ter line of the ship, and all ten guns can, be fired on 
either broadside. This is one of the excellences of 
the "Dreadnought" design, and indeed the credit for 
introducing the center line arrangement is due to our 
own naval constructors, with whom it originated. The 
arrangement affords a distinct advantage over ; the 
English system as used on the original "Dreadnought" 
and all subsequent ships of her type; for, although they 
also carry ten 12-inch guns, it is possible ,to concen- 
trate on each broadside only eight . of these guns. 
This limitation is due to the fact that two of the tur- 
rets are placed, one on each beam, with the superstruc- 
ture of the ship intervening between them ; and, con- 
sequently, on whichever side the ship is engaged, it 
necessarily follows that the broadside, or "wing" turret 
of the opposite side is masked by the superstructure 
and cannot for the time being be brought into action. 
The English arrangement has the advantage that both 
of the wing turrets can be fired directly ahead or 
astern, which gives the ship a heavy end-on fire of six 
12-inch guns, as against an end-fire of four 12-inch 
for the "North Dakota." It is unlikely, however, that 
much fighting will be done from the end-on position. 
Future engagements will be broadside to broadside; 



as December 16th, 1907, she was launched November 
10th, 1908, and at the present time is nearly 80 per cent 
completed. She will probably have her trials . during 
the late summer or. early autumn and, unless some- 
thing unforeseen occurs, she will be completed several 
months before the contract date of June 21st, 1910. 



exhibited it throughout the country, .with, considerable 
profit to himself. Later he built a steam bicycle of 
phenomenal speed. 



A $600 Prize for a Simple Explanation of the Fourth 
Dimension. 

A friend of the Scientific American, who desires to 
remain unknown, has. paid into the hands of the pub- 
lishers the sum of $500, which-.is to be awarded as a 
prize, for the best -popular explanation of the Fourth 
Dimension, the object being to set forth in an essay 
the. meaning, of . the term so that the ordinary lay 
reader can understand it. 

Competitors for the prize must comply with the fol- 
lowing conditions: 

1. No essay must be longer than 2,500 words. 

2. The essays must be written as simply, lucidly, 
and non-technically as possible. 

3. Each essay must be typewritten and identified 
with a pseudonym. The essay must be inclosed in a 
plain sealed envelope, bearing only the pseudonym. 
With the essay should be sent a second plain sealed 
envelope, also labeled with the pseudonym, and con- 
taining the name and address of the competitor. Both 
these envelopes should be sent to "Fourth Dimension 
Editor, Scientific American, 361 Broadway, New 
York, N. Y." 



Collier." Prometheus" Launched. 

On December 5th the collier "Prometheus," the first 
great steel, vessel of the United States. navy built, at a 
navy yard on the Pacific coast, was launched at the 
Mare Island navy yard, Cal. The structural material 
for the "Prometheus" was received about the middle of 
September,- 1907, and work began on October- 1st, the 
keel being laid on October 18th. The construction thus 
occupied less than fourteen months and- the "Prome- 
theus" is further advanced at the launching than has 
been the, case, with any large vessel built previously 
at a United States navy yard. Notwithstanding the 
higher cost of material and labor on the Pacific coast, 
she will be completed at a smaller cost than the sister 
vessel that is being built at the New York navy yard. 



An interesting series of experiments in wireless 
telegraphy were made not long since between portable 
stations which were installed one in the suburbs of 
Paris and the second at Melun. The messages were 
transmitted and also received wUh an antenna which 
has a very moderate height, this being not more than 
60 or 70 feet. The antenna is designed so that it 
can be mounted within fifteen minutes by one or ■ 
two men. 
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A PORTABLE AUTOMOBILE HOUSE. 

BY W. M. BENNETT. 

It is the purpose of this article to show how to 
build an automobile house which has the following 
advantages: It is portable, as all sections and other 
parts are held together with a minimum number of 
bolts and screws. It requires no special skill with 




FRONT VIEW OF THE AUTOMOBILE HOUSE. 

tools. It is easily set up and taken apart. It is light 
and sufficiently strong, and presents a neat and fin- 
ished appearance. 

The complete bill of materials for the house as 
shown herewith costs $70. To this may be added 
about $10 for paint. Because of its ready portability, 
it may be set up by the lake shore or in the woods 
and used as a summer cottage. It makes but one easy 
wagon load for two horses. It has no masonry sup- 
ports, and therefore does not revert to the owner of 
the land on w*ich it is placed, but it can be moved 
whenever moving day comes. The open doorway 
gives almost seven feet clearance, which is sufficient 
to admit an auto with top up. It is large enough for 
a small touring car with room to work all around it, 
as well as for the storage of supplies. With a run- 
about it gives room for shelves and a bench for a 
convenient workroom at the end. 

The frame is of hemlock, Pig. 1, and measures 15 
feet 4 inches by 9 feet 6 inches by 7 feet 8 inches high. 
Above the floors the frame consists of only four cor- 
ner posts, the plate frame, two pairs of rafters, two 
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tie-pieces — not shown — across from plate to plate at 
the foot of the rafters, all of 2-inch by 3-inch hemlock 
dressed, and four roof boards, % inch by 4 inches. 
The gable sections serve also as rafters. The sills are 
held together at the corners by angle irons 6 inches 
by 6 inches, 3/16 inch thick and 1 inch wide, fastened 
with carriage bolts % inch by 2% inches, Pig. 3. These 
should fit snugly in the sills, so that the square shoul- 
ders will prevent turning, and the heads are counter- 
sunk flush. 

The floor joists rest on straps nailed to the side 
sills, Pig. 4. Two of the joists, Pig. 2, are fastened 
with lighter angle irons to prevent the sills springing 
outward. The rest are held in place by small cleats. 
Two mudsills, 2 inches by 3 inches, are laid under the 
joists to stiffen them for the load of the machine. 
These, as well as the whole frame, are blocked up and 
rest upon boards or plank pieces about 8 inches by 
12 inches crossed and laid up under the sills at dis- 
tances of four or five feet. If these supports settle by 
the action of frost, it. is a simple matter to level up 
by adding more. 

The corner posts stand on the sills, to be fastened 
later by corner boards, Pigs. 3 and 5. The plate sticks 
are halved together at the corners, a hole is bored 
down through their ends into the top of the post, and 
a 24-penny wire spike is pushed into it. The plates 
are also held together by small angle irons at the cor- 
ners. At this point the frame must be stayed up while 
the side and roof sections are put in place. 

The side panels, Pig. 6, are of matched Georgia pine 
ceiling material, 7/16 inch thick, dressed and beaded 
one side, cleated with %-inch dressed pine on the out- 
side as shown, and cleated with a strip of the 7/16-inch 
material on the inside. They cover each 3 feet by 7 
feet and are all interchangeable except that the corner 
sections are slightly modified to slip under the corner 
boards. 

The window sections are made interchangeable with 
the rest, and the position of the windows may be 
varied to suit circumstances. The bevel on the cleats 
and on base and eaves boards, Figs. 7 and 8, aids in 
excluding the weather. The way in which the bat- 
tens and cleats of the panels interlock to give tight- 
ness and strength is apparent from details of Pig. 6. 
Cleats, 2 inches by % inch, are fastened with 1%-inch 
package wire nails, clinched on the outside. The inside 
cleat is fastened with %-inch nails clinched inside. In 
general, the nailing is done with nails just long enough, 
so that the sharp points prick through slightly. The 
nail is driven against an iron block, and is really bent 
within the wood instead of forming a clinch visible 
outside. 

In the window panel the frame is slotted on the sides 
to admit the battens. This panel is further stiffened 
inside by a frame of %-inch stuff around the window 
opening. The double casement windows are factory 
made, sash 1%-inch thick, and cost $1.50 per pair or 
window. They t are hung with parliament butts — sep- 
arable — swing inside, and shut against the outside 
frame about % inch. The sill is beveled outside of 
foot of window sash, and a small square bead is run 
on the sill for them to shut against. The windows are 
rabbeted together with a simple L rabbet, and are 
then fastened inside with small bar bolts top and 
bottom. 

The front gable section is framed of %-inch pine, 
with the 7/16-inch siding nailed to it. The bottom 
board of this frame overhangs the front plate 1%, 
inches, and the matched stuff rests on top of the plate. 
This leaves the lower % inch of the plate for the doors 
to shut against. The gable window opening is framed 

around with %-inch 

stuff outside, and 

with 7/16-inch stuff 

inside. The gable 

•window sash are 

home-made of %- 

inch pine, and are 

hinged with separ- 
able butts to swing 

up for ventilation 

The . rear gable is 

slightly modified by 

narrowing up the 

bottom board and 

beveling it to over- 
hang the plate % 

inch, and by fasten- 
ing a beveled trim 

board to the plate to 

retain the panels be- 
low the plate in the 

same way, the side 

panels are held by 

eaves boards. 

The floor is made 

in three sections 

strongly cleated 

underneath with 

cleats passing two 

inches beyond the 
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section edges to stiffen the joints between sections. 
The floor serves to retain the rear panels on the sill, 
but stops flush with the front face of front sill. 

The front door is constructed of %-inch pine. The 
top boards shut against the plate % inch, while the 
bottom boards shut against the ends of the floor. The 
matched stuff stands between the plate and the floor. 

The roof sections have an overhang at the eaves 
of about 9% inches, and the same overhang at the 
gable ends. Ten sections cover 3 feet by 6 feet 4 
inches each, and two sections cover 2 feet by 6 feet 4 
inches. They have each three cleats of the same 7/16- 
inch material, the bottom cleat being only one inch 
wide. They are first cleated together (Pig. 9) with the 
end of a strip of unbleached factory cloth under the 
bottom cleat, which is nailed from the outside with all 
nails well clinched. The cloth is smoothed loosely over 
the section and cut off, and then the face of the section 
is given one or two coats of white lead mixed thin with 




A SIDE VIEW OF THE FOBTABLE AUTOMOBILE HOUSE. 

raw oil and turpentine. After this, dries the cloth is 
brought over, laid smooth without stretching, and 
tacked thoroughly at top and sides. Then a batten 
strip is nailed on at the left edge to cover the joint, 
as in the side panels. Care must be taken not to 
stretch the cloth, but to leave it as loose as possible 
without actual wrinkles, as it will shrink in the sub- 
sequent . painting. The finished panel must now be 
given repeated coats of good paint until the cloth is 
filled and a glossy, weatherproof deck surface is 
formed. On each slope of the roof two roof boards of 
hard pine, 4 inches by % inch by 17 feet, are let into 
and flush with the rafters and gable sections and fas- 
tened with long screws. 

After the frame is up, the base boards and eaves 
boards are temporarily tacked in place; then the pan- 
els are put in place from the inside, bottom end first; 
then the base and eaves boards are permanently ad- 
justed and fastened to sill and plate with long screws. 
The corner boards are set together with screws, and 
then fastened in place with long screws into sill and 
post and plate. The panels next the corner boards are 
bolted to the corner boards at the middle cleat with 
roundhead stove bolts, using washers. The roof sec- 
tions are held in place by stove bolts through the 
loose edge of the battens and the roof boards, and by 
screws into the plate. The ridge boards, one 4 inches, 
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VABIOUS DETAILS OF CONSTEUCTION. 
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the other 5 inches wide, are beveled and put together 
with long wire nails. They are th'en put in place, and 
pieces of the 7/16-inch siding, 2 feet 9% inches long, 
are slipped under the ridge boards to level up between 
the battens, and stove bolts are put through the ridge 
board, understrip, and roof section. This fastening 
adds much to the strength of the roof. Finish boards 
of the 7/16-inch material should be cut and fitted at 
the gable edge of the roof to give a neat appearance. 
To stiffen the door opening, brace boards should be put 
across inside from plate to post at the upper corners 
of the opening. 

In the work of erecting the building no fastenings 
are to be used but bolts and screws, and to facilitate 
the work, provide two bitstocks, one for a screwdrive 
bit, the other for a proper size gimlet. After the house 
is finished, it should have three coats of paint well 
brushed into the grooves in the beading, etc. The in- 
side of the doors should also be painted, since they 
are frequently exposed to the weather. 

The panels, and all parts requiring time in the mak- 
ing, can be put together in a shop of limited space, 
and given a coat of priming paint before erecting the 
building. This coat should be of white lead and oil, 
possibly shaded with lampblack ground in oil, and 
thinned well with turpentine, so that it will strike into 
the pitchy surface of Georgia pine. 

The house shown has been in use for a year, and has 
proved both tight and strong, in contradiction to the 
critics of the plan, who thought it would do all sorts 
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Finish Boards. — Second quality pine, % 
inch dressed and ripped, corner 
boards, 2 5 inches by 14 feet, 2 6 
inches by 14 feet; base and eaves, 
2 7 inches by 16 feet, 2 3% inches by 
16 feet; base and rear plate, 2 7 
inches by 16 feet, 1 2%< inches by 
12 feet 76 feet 

Roof and Ridge Boards. — Georgia pine, % 
inch dressed, 5 4 inches by 18 feet, 1 
5 inches by 18 feet; window sills, 
white pine dressed, 1 2 inches by 3% 

inches by 7 feet 44 feet 

• « m > • 

AN INTERESTING EXPERIMENT AND ITS EXPLANATION 

BY ALFRED P. MORGAN. 

Ordinarily, the precipitate produced by mixing two 
chemicals in solution is formed more or less slowly. 
But in the following experiment we have a case where 
two different speeds of reaction are shown. The first 
takes several seconds before it is complete, while the 
second is quicker than a flash. - The experiment also 
shows just when that action takes place. 

When iodine is added to a starch solution, or vice 
versa, the solution is colored blue. This is a well- 
known test for either free iodine or starch. 

Prepare a solution, A, of starch in water, and add 
to it some sulphurous acid. Prepare a separate solu- 
tion, B, of potassium iodate, and add to it a little 
sulphuric acid. These last two substances form.potas- 
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of undesirable things under the heat and rains of 
summer. It is most essential that it be well painted 
before the weather acts upon it, and that it be kept 
well painted. 

LUMBEB BILL. 

Side Panels and Roof Panels. — Matched 
and beaded Georgia pine ceiling stuff, 
7/16 inch by 2% inches by 14 feet. 
Lengths to cover 700 square feet ; add 
Yi for matching 875 square feet 

Sills, Mudsills, and Joists. — Rough hem- 
lock, 2 sticks 2 inches by 6 inches by 
16 feet; 1 stick 2 inches by 6 inches 
by 20 feet; 4 sticks 2 inches by 4 
inches by 19 feet; 2 sticks 2 inches 
by 3 inches by 16 feet 119 feet 

Upper Frame. — 2 inches by 3 inches dress- 
ed hemlock, posts, 2 sticks 14 feet; 
rafters, 2 sticks 12 feet; plates, 2 
sticks 16 feet; 2 sticks 20 feet (1 for 
plate ties) 62 feet 

Floor.- — Third quality pine flooring, match- 
ed and dressed, 16 feet long, cover 
180 square feet, add % 225 feet 

Framing Boards. — Of same stuff, 8 4 
inches by 14 feet, 2 8 inches by 16 
feet; cleats, 26 2%, inches by 3 feet; 
next to doors, 1 8 inches by 16 feet; 
joist supports, 2 2 inches by 14 feet, 
approximate 150 feet 



sium sulphate and iodic acid, in accordance with the 
following reaction: 

2KIO, + H,SO, = K,S0 4 + 2HIO,. 
The iodic acid is the only constituent which plays any 
part and need be considered in the experiment proper. 
Pour A + B together quickly into a glass vessel and 
watch it closely. In a few seconds the solution will 
change like a flash to a deep blue. The explanation 
and reactions are as follows: 

HIO, + 3SO, + 3H,0 = HI + 3H,S0 4 
5HI + HIO, = 51 + 3H,0 
SO, + 2H,0 + I = H,SO, + 2HI. 
The iodic acid unites with the sulphurous acid to 
form hydriodic acid and sulphuric acid. The iodic 
acid then unites with some of the hydriodic acid and 
forms iodine. But the iodine does not get a chance 
for existence, because it is immediately taken up by 
some of the sulphurous acid and formed into iodic 
acid. This process keeps on as long as there is any 
sulphurous acid present, and the solution remains 
clear, for there is also no free iodine present. But 
just as soon as the last molecule of sulphurous acid 
disappears, the whole solution turns blue so quickly 
that one looks twice before believing. The blue color 
generally flashes in from 20 to 40 seconds, depending 
upon the concentration and strength of the solutions. 
With a little experimenting the solution may be made 
to change in a predetermined time. It is a good idea 
to use a small part of the solution, and time it before 



mixing the remainder. Care should be taken not to 
use too much sulphurous acid. 

' ■ 1 ■ 1 m 1 

HOME-MADE SPRING WINDER. 

BY J. O. BROUILLKT. 

Not long ago the writer was called upon to replace 
a broken spring in a machine. It had to be done at 
a moment's notice, as the work could not be held up. 




HOME-HADE SPRING WINDER. 

The supply of springs was exhausted. The writer 
was given a piece of No. 60 Wire, but no one had 
such a thing as a winder, so he was obliged to make 
one, and had a spring within a half hour. 

In a junk pile was found a piece of soft steel, 4 
xl%'x% inch wide, with a %-inch hole in one end. 
A %|-inch lag screw was placed in a brace, a pinhole 
was drilled in the gimlet end of the screw, then put- 
ting the screw through the hole in the steel, which 
was held in a vise, the spring was easily wound. 

This suggested the construction of the spring 
winder illustrated herewith. A piece of soft steel, 
4 x 114 x m inch, forms the body. A %-inch shank, 
fitted with a chuck taking from to % inch, was 
run through the hole at the top and provided with 
a crank handle. 

An assorted lot of lag screws serves for the open 
springs, and rods are used for the close springs and 
springs of oval or odd shapes. 



FORGING A MASTHEAD OR BOOM RING. 

BY I. O. BAYLBY. 

On account of the severe strains to which the lugs 
on a masthead are subjected, they and the ring are 
usually made from one and the same piece of iron, 
instead of the former being welded' on after the ring 
is made. The ring is made in two halves, the iron 
being cut sufficiently long to make two lugs, and go 
half way round the masthead or ends of main or 
jib boom. The comparative length of the iron is 
given in Fig. 1. The diameter of the bands, of course, 
varies, and the section of iron -used is in proportion. 
The position of the lugs is marked out, and the bar 
heated and bent into shape (Fig. 2), the ends being 
shaped for welding, when the two halves are brought 
together, to form the circle. The lugs are closed and 
welded in the next heat (Fig. 3). Fig. 4 shows the 
half band, a similar one being made in the same 
manner. The holes for the wire ropes are counter- 
sunk on both sides, and are made at the roots of the 
lugs, close up to the bands. They are flattened out 
when being welded, their depth being a little more 
than the depth of the band, to give more metal in 
the direction of the pull. 

To give a smooth surface on the inside of the band, 
a piece of metal called a "flsh" is welded in the 
"gutters" formed at the roots of the lugs. These 
several details are shown in Fig. 5. • The two halves 
are next welded, as shown in the completed band 
(Fig. 6). The outside edges of the band, top and 
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PROGRESSIVE STEPS IN THE FORGING OF A MASTHEAD. 

bottom, are rounded off, and all sharp corners on the 
lugs removed, to prevent any accidental wear on the 
ropes. The top of the mast or ends of the booms are 
cut down to a shoulder, the thickness of the bands 
in width, arid the bands driven on. 
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The Prudential 



made the 



Greatest Gain 
in Insurance in Force 

in 1908, 

of Any Life Insurance Company in the World ! 

Giant Strides of a Giant Company: 

Gain in Life Insurance in Force, in 1908, over - - - 97 Million Dollars 

Paid Policyholders, during 1908, over - ... 19 Million Dollars 

Dividend Fund to Credit of Participating Policies, Decem- 
ber 31, 1908, nearly IS Million Dollars 

Total Payments to Policyholders Since Organization, plus Amount 
Held at Interest to Their Credit, Over 3 1 3 Million Dollars ! 
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OTHER 1908 FEATURES 

Expenses Reduced. 

New Monthly Income Policy Inaugurated. 

Loaned to Policyholders, on Security of their Poli- 
cies, to Dec. 31, 1908, over 10 Million Dollars. 

Tax Payments in 1908, nearly \\ Million Dollars. 



Write 

for Rates 

of New Low Cost 

Policy. Dept. 121 



The Prudential 

Insurance Co. of America. 

Incorporated as a Stock Company by the State of New Jersey. 

JOHN F. DRYDEN, President. Home Office, Newark, N. J. 
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RECENTLY PATENTED INVENTIONS. 
Of Interest to Farmers. 

HEATER FOR BROODERS.— J. C. Nich- 
olls, Blue Mound, 111. The invention refers 
to poultry culture, and its object is to provide 
a heater arranged to produce a proper heating 
of the air supplied to the young, to cause 
moistening of the heated air, and to allow con- 
venient removal of the heater from the brooder, 
whenever it is desired, for cleaning, repairing 
or other purposes. 

CULTIVATOR ATTACHMENT. — >D. B. 
Browning, Morrison, Okla. In operation the 
fender is supported by the hanger arm, and 
the runner is adjusted below the edge of the 
blade to prevent earth thrown up from cover- 
ing the plants, yet permitting some earth to 
be thrown ■ toward the plants at the roots. 
The runners prevent the fender being removed 
by earth thrown up by the plow. A chain 
acts to take the weight of the blade from the 
runners, when turning or moving. The run- 
ner permits the fender to follow ground ine- 
qualities, so as to protect the plants, even 
when they occupy a lower plane than that 
traversed by the cultivator wheels. 



Of General Interest. 

NON-REFILLABLE BOTTLE. — M. Foest, 
New York, N. Y. The aim in this case is to 
provide a new and improved non-refillable 
bottle, which is simple in construction and 
arranged to effectively prevent refilling of the 
bottle with spurious liquids by unauthorized 
parties, especially when the bottle is held in 
a horizontal position. 

HOSE CONNECTION FOR STEAM THAW- 
POINTS. — J. R. Mathews, Fairbanks, Alaska. 
The purpose in this invention is to provide 
details of construction for connections, which 
enables the attachment in a simple and secure 
manner, of one end of a steam conducting 
hose upon the body of a thaw-point into 
frozen ground, that is to be thawed by steam 
passing down through the thaw-point. 

LENS-MOUNTING— G. Lowenstein, New 
York, N. Y. The more particular purpose in 
this case is to produce a lens so readily de- 
tachable from the framework which normally 
supports it and so readily attachable to the 
same, that any person can instantly remove 
the lens from the frame or replace it, the con- 
struction, however, being such that when the 
lens is upon the frame it is perfectly rigid 
and free from lost motion. 

FEED-DISTRIBUTER FOR VANNERS.— C. 
P. Whitmorb, Salt Lake City, Utah. The 
distributer is adapted to be disposed trans- 
versely over the conveyer. Side rails are on 
the distributer and a rear central member 
with obliquely disposed members connects the 
rear member with, the rails. Guide members 
are provided at right angles to the rails, and 
material is introduced behind the slot in the 
rear guide member. Buffers direct the ma- 
terial in front of the last named member, 
there being rows of guide members in front 
of the same, to distribute the material, which 
flows to and through .the feeder openings in 
front. 

MEANS FOR KEEPING ACCOUNTS.— A. 
L. Grayson, Rutherfordton, N. C. The object 
in this improvement is to provide means for 
keeping accounts in banks and other institu- 
tions and business houses, and arranged to 
reduce the liability of clerical errors and mis- 
takes to a minimum by providing movable 
tapes, one for each customer's account, the 
tapes being adapted to receive thereon the 
daily transactions. 

SEAM-RIPPER. — T. F. Freeman, Dover, 
Maine. The invention relates more particu- 
larly to rippers such as combine a lap-board 
and cutter, and are adapted to be used for 
opening of letters, wrappers, seams of gar- 
ments, and the like. The object is to provide 
a device adapted to be adjusted across the 
lap of the user, so that the cutter will be in 
a convenient position for use, thus leaving both 
hands of the operator free. 

CEILING CONSTRUCTION.— P. Allinio, 
San Pablo, Cal. The inventor's object is to 
eliminate the furring-strips and support the 
lath directly from the concrete constituting 
the floor end at a distance therefrom. The 
construction is thus rendered fire-proof, the 
total thickness is reduced and the plaster may 
be applied immediately after the wooden forms 
are removed. 



here is to produce a type of sink cover suitable 
for use in the kitchen and provided with open- 
ings of special form through which hot and 
cold water may pass from the spigots, and 
further provided with smaller openings for 
facilitating the drainage of such water as 
may be accidentally spilled upon the sink 

ver. 

COT FOR CHILDREN.— Muriel M. S. Bin- 
nby, St. Clair, Elizabeth Bay, Sydney, New 
South Wales, Australia. The purpose of the 
invention is to provide what is called a col- 
lapsible safety cot which shall be capable of 
being folded up into a small compass when 
not in use, and which when set up shall form 
a rigid structure wherein a child may be left 
without fear of his falling out or otherwise 
coming to any harm. 

COFFEE-URN. — O. A. Nenninger, El Paso, 
Texas. The coffee may be extracted quickly 
by causing boiling water to percolate through 
the ground berries supported above an inner 
vessel for holding the extract. Means are 
provided for passing the liquid repeatedly 
through the mass, to increase the strength of 
the extract. The flow of the liquid in either 
case is produced by steam generated in the 
boiler or outer vessel, the pressure of which 
can be controlled by means of a stop cock. 



Hardware. 

RAZOR-STROP. — M. Krischer, New York, 
N. Y. This invention refers to improvements 
in the means for securing the yoke which holds 
the attaching ring to the end of the strop. 
The object is to provide means for use in 
securing the ringholder to the strop, in such 
a manner as to obviate the use of a bolt and 
nut, as in the constructions at present in the 
market. 

JAR-OPENER.— M. C. Dearing, ^Haverhill, 
Mass. In this case the inventor provides a 
device which can be arranged about the top 
of a fruit jar or other receptacle, and which 
has means whereby the cover of the jar may 
be readily removed, without danger of injury 
to the same or to the rubber washer on which 
it rests. 



Household Utilities. 

KITCHEN-SINK COVER.— A. G. Demarest, 
New York, N. Y. The more particular object 



Machines and mechanical Devices. 

WASHING-MACHINE.— J. W. Seipert, St. 
Louis, Mo. The invention comprises a com- 
bination with the body of the machine, and a 
kettle supported therein, of a reticulated 
closed drum, parallel levers in which the drum 
is joumaled, a shaft the ends of which extend 
from the body, to serve as the pivots of the 
levers, a sprocket wheel fixed on one of the 
drum posts, another mounted loose on one of 
the lever pivots and furnished with a rigid 
handle socket, and a chain applied to and con- 
taining the two sprocket wheels. 

CASH REGISTER, INDICATOR, AND RE- 
CORDER.^J. F. Parker, Kansas City, Mo. 
The invention is an improvement in registers 
in which are employed multiple receptacles 
or money tills "and a series of vertical banks 
of keys bearing numbers and characters cor- 
responding to others inscribed on registering 
and printing wheels also slidable indicating 
tablets that are all movable and adapted to 
register and display or indicate and also print 
the amount of a sale, the initial of the clerk, 
and the character of the transaction. Mr. 
Parker has made an improvement on the above 
machine and the patent is on that class hav- 
ing a series of- movable keys which constitute 
the primary means for operating, through the 
medium of intermediate devices, the register- 
ing, indicating, and recording mechanism 
proper. 

PEANUT-PICKING MACHINE.— F. F. Fer- 
guson, Murfreesboro, N. C. In operation the 
vines are fed through a chute against a drum, 
and are engaged by pins, and carried rear- 
wardly between vibrating frames, and against 
spring teeth. The passage of vines beneath 
the teeth, separates them from each other, 
and removes a greater part of the nuts there- 
from, the nuts falling through the drum onto 
the carrier, which delivers them onto the 
stemming device at the rear, the fan acting 
to clean them from the leaves and broken 
stems. 

MOLD FOR CONCRETE-WALL CONSTRUC- 
TION. — G. Taubert, Pittsfield, Mass. More 
particularly this invention relates to means 
for holding the mold sections in engagement 
with the walls and for raising them step by 
step as the wall is built up. It also involves 
certain construction in collapsible cores to be 
used in connection with the molds and ' co- 
operating with the support of the mold sec- 
tions to permit the removal of the latter. 

WIRE-FENCE STRETCHER. — W. Hopper, 
Jefferson*, Iowa. In this patent the invention 
pertains to improvements in devices for 
stretching wire fencing while the latter is 
being secured to the fence posts, and relates 
more particularly to the mechanism for en- 
gaging with one of the posts and with a clamp 
secured to the fence for stretching the latter. 
CLAMP FOR WOVEN - WIRE - FENCE 
STRETCHERS. — W. Hopper, Jefferson, Iowa. 
The invention relates more particularly to 
stretchers of the type shown in Mr. Hopper's 
previous patent. The present invention re- 
lates solely to the clamp, and th"is clamp may 
be used in connection with any suitable ten- 
sion mechanism. 

AIR-SHIP.— F. L. Orr, Omaha, Neb. In its 
broad comprehension, the invention comprises 
an aeroplane, a basket, car, or other similar 
means affording carrying support ; and means 
consisting of a combustion chamber into which 
gas, or other fluid may be charged and the 
fluid charge be ignited, and the ignited charge 
liberated through an exhaust opening into the 
air, directly under the aeroplane. 

CLOCK AND COIN-FREED WINDING AP- 
PARATUS. — A. G. P. Wiingaard, Romersgade 
3, Copenhagen, Denmark. This invention is 
designed to provide mechanism in combination 
with a clock adapted to collect definite sums 
]f money at certain times, for" instance, the 
■premiums on an insurance policy payable in 
daily or weekly rates, savings bank deposits, 
and the like, thus doing away with the cost 
of collecting these payments, which is often out 
of all proportion with the amount collected. 

SAW LEVELING AND STRETCHING MA- 
CHINE. — N. L. Botten, Opelousas, La. The 



improvement is iri machines for use in remov- 
ing lumps, kinks, ridges, etc., in saws, com- 
monly known as "leveling," preparatory to 
stretching the saw in adjusting its "tensions," 
which is secured in machines as now generally 
used by passing the saw longitudinally be- 
tween rollers of equal width and thereby 
stretching the saw equally pn both surfaces. 

SAFETY ELEVATOR-CAGE.— C. H. Stur- 
gis, Granville, 111. The cage is provided with 
dogs at its bottom, adapted to be thrown into 
engagement with hooks hung in sets to swing 
in channel irons in the shaft, a stud actuating 
means to throw the dogs into engagement with 
the hooks, over which it is adapted to slide 
during upward movement of the cage, the 
dogs locking with one set of hooks should the 
cage start downward. At the upper part of 
the shaft a trip throws the dogs inwardly and 
free from the hooks, means holding the dogs 
away from the hooks swung in the shaft. 
Means permit the dogs to engage the hooks 
should the cable break. 

CONCRETE-BLOCK MACHINE. — E. P. 
Auger, Corinth, Miss. This machine makes 
blocks of concrete for use in building of vari- 
ous kinds, employing concrete material. An 
object of the invention is to provide a device 
in which the block may be molded and then 
by the use . of a cam lever, the. sides of the 
mold can be loosened and let down vertically, 
leaving the molded block upon the base from 
which it can be readily removed. 

BUNDLE-WIRING PINCERS.— J. Peefeer, 
Spokane, Wash. The invention is in the na- 
ture of a machine to be used in fastening to- 
gether by wire, bundles of small boards, such 
for instance, as are used in making boxes, 
and for fastening together shingles into bun- 
dles, and other similar uses, and it consists 
in the construction and arrangement of a 
pair of pincers for cutting and twisting the 
wire about the bundle. 

MACHINE FOR CASTING LEAD SEALS 
AND THE LIKE. — N. S. Friderichsen, 44 
Vester Folledvej, Copenhagen, Denmark. The 
invention consists in the fact that the casting 
molds for the seals together with their cores 
are arranged in a disk rotatable between two 
stationary disks, this rotatable disk during its 
rotation receives the lead and automatically 
cuts off the supply, the seals being ejected 
from the molds after they have sufficiently 
cooled. 



^Notes 




and Quenes\ 



Full hints to correspondents were printed at 
the head of this column in the issue of March 
lath or will be sent by mail on request. 



Prime Movers and Their Accessories. 

COOLING DEVICE FOR EXPLOSIVE EN- 
GINES. — G. Braun, 93 Quai de Valmy, Paris, 
France. The invention relates to means for 
cooling the * cylinders and valve boxes of ex- 
plosion engines of all kinds, but more espe- 
cially and with more advantages in the case 
of the engines of agricultural and other loco- 
mobile machines and automobile vehicles, and 
has for its object to provide an efficient cool- 
ing device for such engines.* 

STEAM-ACTUATED VALVE. — A. Mehl- 
horn, Dietrichsdorf, near Kiel, Germany. The 
valve gear is for use for direct acting steam 
pumps, of the kind in which at each end of 
the pump piston stroke a piston ■ valve is 
shifted by moving parts of the pump until a 
steam inlet is opened, whereupon the piston 
valve is moved to the end of its stroke by 
steam pressure alone. 

EXPLOSION-TURBINE. — P. O. Poulson, 
Brigham, Utah. The invention pertains to tur- 
bines and gas engines, and the object is to 
produce a turbine which will_ be propelled by 
exploding charges within the same. The gen- 
eral purpose is to produce a prime mover 
which will be efficient in operation and ex- 
tremely simple in construction. 



Railways and Their Accessories. 

METAL RAILWAY-TIE.— J. R. Robinson 
and J. F. Sugrue, Ennis, Texas. The inven- 
tion relates to improvements in ties constructed 
from one piece of metal and provided with 
integral clamps for the rails. It provides for 
the cheapest construction of such a tie, with- 
out the sacrifice of strength, and to render 
the tie more or less yielding between the rails, 
the material cut away in the side flanges to 
accomplish such a result, being utilized as 
stays or braces. 



Pertaining to Vehicles. 

CARBURETER. — P. Bertrand, New York, 
N. Y., and J. Goubillon, Vaulx en Velin, 
France. The aim of the invention is to pro- 
duce a device which will operate to produce 
a thorough evaporation of , the gasoline or 
other fuel in large quantities, and which will 
afford means for nicely regulating the vapori- 
zation of the gasoline and the proportion of 
gas and air which passes from the carbureter 
to the engine. 

PROTECTIVE DEVICE FOR , RUBBER 
TIRES.— H. W. Harding, New York, N. Y. 
One purpose of the inventor is to provide a 
chain or series of chains especially constructed 
for introduction into pneumatic tires to pro- 
tect the area of the tire most liable to punc- 
ture, the chains being so constructed and 
placed that their radial line from the center 
of the tire within the protected area wi(l pass 
through at least one thickness of the metal 
used in the construction of the chains. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



(12021) A. T. G. A. writes: In your 
issue of October 3rd, 1908, F. B., No. 10867, 
asks why the days and nights are not equal 
on the days the sun crosses the celestial 
equator. I have for many years been im- 
pressed with the care, patience, and directness 
of your answers to the many inquiries. It has 
been the most interesting column of the paper 
to me. In this. one particular case, however, 
may I suggest you do not include the main 
reason for the discrepancy.. In some almanacs 
the time of sunrise and sunset is computed 
for the instant the first glimpse (or the last) 
of the sun's disk would be seen on the true 
horizon. Allowance is made for the semi- 
diameter of the sun and for the refraction of 
the atmosphere. This would cause the sun to 
appear a few minutes earlier in the morning 
and to be seen a few minutes longer in the 
evening, making the day (sometimes) 8 or 9 
minutes longer than . it would otherwise be. 
When this- happens during the time of length- 
ening days (as in March) it would cause the 
equal days and nights to come earlier, and to 
come later in September. The matter oif semi- 
diameter and refraction is- not taken into 
account by all almanac computers, some giving 
the moment when the center of the sun would 
be on the horizon if there were no atmosphere. 
In such almanacs the equal days and nights 
come exactly on the days of~ spring and 
autumnal equinox, but it is only theoretically 
so. The equation of time would have the 
effect only of transferring the time of both 
sunrise and sunset earlier or later, as the 
case might be, and so would have no effect 
upon the length of the time of daylight. There 
would of course be a slight effect due to the 
change in the equation of time between sun- 
rise and sunset, but that would scarcely 
amount to as much as one minute. Pardon my 
"butting in" in this matter. My appreciation 
of the uniform accuracy of your answers in 
all other cases causes me to feel you will un- 
derstand the spirit in which this correction 
ds sent. A. We appreciate the spirit as well 
as the substance of the above correction or 
addition to our former reply. 

(12022) W. B. asks: Will you please 
say through your Notes and Queries columns 
in which direction with regard to the wind 
does an ice boat sail fastest? Some say that 
sailing direct across the wind is best, others 
assert that sailing slightly into the wind is 
better for fast sailing, while others believe in 
sailing slightly before the wind. Can it be 
scientifically demonstrated apart from actual 
experiment which of these is correct"? A. Un- 
doubtedly an ice yacht sails faster across or 
into the wind than before the wind. It has 
been conclusively proved by tests over meas- 
ured courses and accurate measurement of 
the wind that ice yachts have sailed much 
faster than the wind. The angle to the wind 
at which ice boats will sail fastest depends 
upon the individual design of the boats ; some 
may sail faster into the wind, but it is prob- 
able that the majority would make their best 
speeds at about 90 deg., i. e., with the wind 
dead abeam or nearly so. 

(12023) J. M. asks: What is cement? 
How is it manufactured? \Vhy is it always 
called "Portland" cement? A. "Portland" 
cement was originally so called from its re- 
semblance when set in artificial stone to Port- 
land stone from the celebrated quarries of that 
name on an island off the coast of Dorset in 
England. It is made by calcining at nearly 
white heat an artificial mixture of carbonate 
of lime and clay in certain proportions and 
grinding to powder the clinker so formed. All 
cements are not called "Portland," that name 
being used in its present sense to distinguish 
cements which are made of an artificial -mix- 
ture, from cements of similar properties made 
in a similar manner from single natural rocks 
without admixture. The latter are generally 
called "Rosendale" (from the name of the 
place where they were first made) or "natural" 
cements. 

(12024) R. S. P. asks: I will thank 
you to inform me whether salt will destroy 
(disintegrate) a cement sidewalk? If it does, 
what is the chemical combination? A. The 
theory of action of salt water upon cement is 
not fully understood, some cement structures 
exposed to the worst conditions having given 
most satisfactory results, while others under 
more favorable conditions have failed in a 
greater or less degree. The chemical action 
involved is generally agreed to be as follows : 
When the cement contains a high percentage 
of lime, all of the latter is not engaged in 
stable compounds, and when exposed to sea 
water, the sulphate of magnesia in the latter 
combines with the lime, forming calcic sul- 
phate and precipitating magnesia. The dis- 
covery of magnesia in cements decomposed by 
sea water at first led to the supposition that 
the cause of failure was excess of magnesia 
in the cement when used. The action is as- 
sisted when the cement is alternately wet and 
dry, as between tides, and the sulphate ot 
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lime may be washed out if the cement is 
sufficiently pervious, more being formed by 
fresh sea water attacking the lime until the 
latter is destroyed. It is generally agreed that 
the better the cement is mixed and placed, 
with especial view to the density of its sur- 
face and impermeability, the less it will be 
attacked by sea water, more or less regardless 
of its analysis, the only important considera- 
tion of the latter being that its hydraulic in- 
dex should be high, i. e., percentage of lime low. 



NEW BOOKS, ETC. 

A Handbook of Small Tools. By Erik 
Oberg. New York: John Wiley & 
Sons, 1909. 517 large 12mo. pp.; 282 
illustrations; cloth. Price, $3. 
In the present multiplication of books on all 
sorts of subjects it is comparatively rarely that 
one comes across a new publication the subject 
of which has not already been treated, less 
comprehensively or less thoroughly or simply 
earlier, but the present work seems to fill 
not a "long-felt want" so much as a recently 
arisen and hitherto unfilled want. The rapid 
development of highly automatic machine 
tools and the use of high speeds facilitated by 
improvements in steel have developed entirely 
new requirements in the way of tools and the 
author endeavors to provide instructions in the 
hpst modern practice for t*ie benefit of the tool- 
maker, draftsman, foreman, and shop superin- 
tendent. The book is practical and to the point, 
simple in language, and well suited to the class 
for which it is particularly intended. The new 
developments above referred to require more in- 
struction in what tools to make than in how 
to do it, the latter being generally easily 
thought out by a good workman, and the author 
therefore gives his attention primarily to the 
former. The book is full of useful tables and 
data for tool making and for those interested 
the formula? by which those data are calculated 
and other simple mathematics are given. The 
authenticity and originality of the work is 
sufficiently demonstrated by the fact that it 
represents the practice of one of the largest 
and most advanced tool-making firms in the 
cnuntr.v with which the author was associated 
for several years. 

How it is Done: or. Victories of the 
Engineer. By Archibald Williams. 
New York: Thomas Nelson & Sons, 
1908. 12mo.; cloth; pp. 484; 268 
ill. Price, $1.25. 
In this book the author has described in sim- 
ple language how the great engineering feats 
of the world have been accomplished. Among 
the subjects treated are railroad engineering, 
the building of a big ship, bridge building (in- 
cluding an account of suspension and canti- 
lever bridges and detailed descriptions of the 
Forth Bridge, Blackwell's Island Bridge, and 
the collapse of the Quebec Bridge), the building 
of the new Croton Dam, curbing the Nile, nota- 
ble reservoirs, Panama Canal, harbor works, 
tunnels and tunneling, mining and mines, power 
from falling water. 



Legal* Notices 



60 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
Invention is probably patentable. Communica- 
tionsstrictlyconadential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without c harg e, in the 

Scientific American. 

A handsome^ illustrated weekly. Largest clr< 
culationof any scientific journal. Terms, $3 a 
year ; four months, $1. Sold byall newsdealers. 

MUNN £Co. 36,B - d ^ New York 

Branch Office. 625 F SU Washington. D. C. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

March 9, 1909, 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 



Abdomen compress, T. P. Taylor 915,049, 915,051 

AlMlomen compress attachment for corsets. 

T. P. Taylor 915,050 

Acid, mercury salt of para-aminophenly- 

arsenlc, W. Gruttetien 914,408 

Addressing machine, Walrod & May 914,999 

Advertising device, Guerrant & Svdnor 914, G56 

Aeroplane, II. Mueller 914,969 

Air brake automatic coupling. G. Ripma.... 914.512 

Air moistener, C. G. McKendrick 934.863 

Airship, J. T. Rice 914,511 

Airship, aeroplane, L. A. Becht 914,782 

Alpha -halogen-iso vale ryl-urea and making 

the same, E. Saam 914.518 

Alumino silicate or artificial zeolite. R. Gans 914.405 

Amusement apparatus, P. J. Sagehonmie. . . . 914.884 

Amusement device, J. Ilnebner 914,723 

Amusement steps, .1. H. Cross 914,805 

Animal serum, obtaining, R. II. Deutsch- 

miinn 914,044 

Animal trap, A. N. Atkins 914,1*12 



Animal trap, W. M. Kaiser 915.028 

Automatic fountain, A. G. lonides 914.419 

Automobile air cushion, J. B. Taylor. Jr 914,896 

Awning, M. M. Cormeny 914,039 

Ax, brush, F. Hammer ly 914,947 

Band cleaner, space, \V. II. Schuyler 914,522 

Band resaw and double iointer, J. 5-Jc Wil- 
liams 914,740 

Banjo hand support, D. E. Hartnett 914,060 

Bar. See Railway rail tie bar. 

Barrel or keg and head therefor, "wooden, J. 

\V. Brainard 914. 7S7 

Beam, walking, H. Shannon 914,608 

Bearing, F. W. Salmon 914.520 

Bed bottom fabric, I<\ W. Kinney 914,958 

Bed clamp, A. T. Sawyer, reissue 12,926 

Bed settee, J. Phillipson 914,671 

Bedstead crib attachment, V. O. Crawford.. 914,641 

Belt coupling, J. Brenner 914,fi34 

Belt stretcher, A. C. Donell 914,'815 

Binder, loose leaf. C. L. Baldauf 914,781 

Binder or loose sheet holder, temporary, II. 

F. Bushong 914,383 

Binder, temporary, C. A. Hartmann 914,953 

Blacking box, C. E. Conder 914,038 

Blade holder, Duhring & Wobensmith 914,707 

Blanket clamp, D. E. Coe 914,637 

Block mounting, swivel, J. Ward 914,683 

Block signaling system, H. M. Coulter 914,386 

Bobbin, J. R. Coe 914,793 

Bobbin holder, T. J. Murdock 914,742 

Boiler and furnace, combined, W. J. Ellis.. 914,647 

Boiler flue cleaner, J. J. Flynn 914,940 

Boiler furnace, J. C. Parker 914,749 

Boiler tube cleaner, E. Mettler 914,592 

Boilers, etc., protective covering for blow- 
off pipes of steam, J. Beattie 915,059 

Bolt clipper, J. A. Alley 914,910 

Book, E. Davis 914,704 

Boot and shoe exhibiting device, E. Lange- 

nohl 914,431 

Boot and shoe internal cushion, J. Ramsay. . 914,674 
Boot and shoe upper and bos toe therefor, 

H. C. Jenney 914,724 

Boot or shoe form, J. S. Hansen 914,409 

Boring appliance, A. J. Signor 914,759 

Bottle labeling machine, N. Muslar 915,035 

Bottle, non-refillable, C. S. Thomas 914,529 

Bottle, non-refillable, Schmitz & Shanahan.. 914,885 
Bottles, cans, etc., powder distributer and 

closure for, C. II. Van Rensselaer 914,766 

Box fastener, R. Schleicher 915,045 

Box lid holder and box opener, Bergquam & 

Bjerke 914,919 

Box making machine, W. M. Gentle 914, 82o 

Bracelet, expansible, W. S. Thornton 914,533 

Bracket, H. Zimmerman 914,774 

Bracket, Potter & Louis 914.974 

Bracket support, A. G. Crago 914.387 

Brake beam, R. II. Thompson 914.530 

Braking device. V. Lamb 915, ►Jl 

Bread cabinet and cutting knife, combined. 

P. Nelson 914,866 

Broom holder, I. E. Sucher 914,989 

Brush cutter, I'. P. Dick 914,392 

Brush, fountain shaving, I. D. Stevens 914,526 

Brush, sieve cleaner, A. R. Wieus 914,687 

Brush, stencil, Xickerson & Hughes 914.970 

Brush, tooth, D. McEachrrn 914,501 

Bucket, dumping, H. J. Russell 914,753 

Bucksaw, F. L. Hammer 914,833 

Bullet, L. B. Taylor 914.992 

Burial vault forming mold, A. O. Ilunsaker. 914,417 

Burnishing machine, M. Godlewski 914,943 

Cake press, E. Erickson 914,711 

Calculating machine, C. A. Meilicke 914,439 

Calculator, A. G. Meier 914,741 

Calf muzzle, P. C. Roberts 914,881 

Caloric engine, C. L. Fortier 914,562 

Camera, photographic, L. Borsum 914,784 

Can heading machine, J. Brakeley 914,695 

Can opener, A. O. Hanson 914,829 

Candlestick, R. F. Crooke 914,804 

Car, etc.. burglar alarm, railway, G. Pot- 
ter, Jr 914,508 

Car axle box, railway, J. B. Arlington 915,011 

Car berth wall pocket, sleeping." S. W. Clark 914,701 
Car, convertible amusement ami dining, C. 

H. Packard 914.748 

Car coupling, Sznutchko & Stevenson 914,895 

Car door, grain, D. W. Thomas 914.994 

Car draft gear, N. H. Surdenilc 914,990 

Car draft gear, railway, W. R. Matthews.. 914,665 

Car drop door structure. F. W. Bradley 914,786 

Car, dumping, W. ,T. Chance 914,925 

Car end construction, Julien & Point .914,726, 914,727 

Car, passenger, E. T. Robinson 914,751 

Car stop, automatic, J. J. Fleming 914.938 

Car ventilator, S. C. Carroll 914,924 

Carpet sweeper, F. C. Mason 914,438 

Carriage thill, Coolev & Marks 914,555 

Carrier, W. Seegers 914,607 

Carving machine, F. H. Richards 914,676 

Castings, means for forming threaded open- 
ings in, J. Bedell 914,915 

Check controlled apparatus, C. F. Morris. . . 914,596 

Churn, F. E. Stagg 914,986 

Cigar cutter and lighter, W. J. Crowley 914,928 

Circuit closer, rotary, F. E. Lind 914,435 

Circuit controller operating mechanism, N. 

W. Truxal 914.535 

Cistern automatic cut-off, R. E. Estes 914.936 

Clay working machine, F. B. Lambert 914,735 

Clock combined with coin freed winding up 

apparatus, A. G. P. Wiingaard 914,907 

Clothes pin, J. B. Anderson 914.691 

Clutch, electromagnetic, H. Ast 914,375 

Clutch operating mechanism, H. L. Turney. 914,536 

Coal drill, J. S. Surbaugh : 914,893 

Coal or rock drill, Mayer & Ashton 914,966 

Coal tipple, E. E. Bull 914,698 

Cock, gas, C. II. Wiley 915.005 

Cocoanut grater. M. E. Hunt 915,055 

Coin delivery machine, S. Randell 914,510 

Collisions at sea, device for preventing, G. 

Fischer 914.483 

Column, girder, etc.. J. W. Muldoon 914. 8G1 

Comb, G. W. Shadle 914,979 

Comb, hair, Speck & Henschen 914,984 

Computing machine, Uebbing & Marshall.... 914,467 

Concrete block, H. N. Pettigrew -914,507 

Concrete frame for door and window open- 
ings, J. H. & D. H. Magdiel 914,590 

Condenser support, steam, L. R. Alberger... 914,778 

Conduit receptacle, J. S. Stewart 914,762 

Container, single opening safety, W. Asbury 914,779 
Conveyer apparatus, H. B. & J. A. Sauer- 

man 914,755 

Conveyer roller ball bearing. S. L. Goldman. 914,714 
Cooking or heating utensil, E. W. Ham- 
burger 914,828 

Corn planter, automatic, F. N. Adams 914,373 

Corset, apparel. D. Kops 914,732 

Corset lacing device, M. B. Gardner 914,406 

Corsets, means for pinning down waists to, 

S. Kons 914.733 

Cotton chopper, Winkler & Thoene 915, 0*9 

Cotton chopper and cultivator, A. M. & J. 

W. Thompson 914,617 

Cotton seed separator, ,T. T. Cox 914,800 

Cream separator liner, centrifugal, Hackett 

& Morgan 914,488 

Cream separators, cream exit for centrifugal, 

C. II. Hackett 914.487 

Creeper. J. Auer 914,780 

Cross tie, S. Michaels 914,967 

Cultivator, E. Haiman 914,568 

Cultivator, A. Brigden 914,788 

Cultivator, disk. Bukacek & Ilulicius 914,921 

Cultivator, garden, J. T. Anderson 914.911 

Culvert, corrugated metallic, H. Mallery.... 914,963 
Curling iron, electrically heated, B. Y. 

Snyler 914,888 

Current indicating apparatus, J. S. J. 

Lallie 914,959 

Current motor. E. Imboden 914,574 

Curtain pole, J. B. Phinney 914,876 

Curtain supporter. L. Nachmann 914,865 

Cuspidor, flush. J. W. Cooper 914,927 

Cutting, piercing, and marking pen machine, 

W. J. Naphey 914,600 

Cycle, C S. Johnston 914,492 

Dam, W. G. Fargo 914,559 

Dam crest, automatically movable, II. 

Buchler 914,789 

Delivery mechanism, A. .T. Ford 914,561 

Deodorizing and disinfecting device, Walter 

& Inman 915,000 

Derrick pile driver, G. T. Forsyth 914.403 

Detinning, von Kugelgen & Seward 915.029 

Die stoek. adjustable. I. W. Nonneman 914. 5o3 

Dipping machine. \V. B. Croeker 914,8<)3 

Disinfecting apparatus, V. A. Williams.... 914,544 




Economical Production 

ashop equipment that is uuequal- 
ed in facilities and management, 
enable us to marketour 

"Star" Lathes 

belt or foot power at most, mod? r- 
pricea, while tbe quality, effici- 
ency and durabilfty leave nothintf to 
be desired. Write and ask us for 
catalogue " R." It is interesting. 
THE SENECA FALLS MF(J . CO. 
<,.<:, Water St., Seiitca Fa lb, X. Y. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



Pnnt anrl Pnuior anl1 Turret Lathes. Plan- 
rUUl dllU rUWcr ers, Shatters, and Drill Presses. 
SHKPARI) LATHE CO.. 133 W. 2<1 St. Cincinnati, O 




Posi 
Feed 



THE "BARNES" 

- e Upright Drills 



10 to 50-inch Swine 

Send for Drill Catalogue. 

W. F. & JNO. BARNES CO. 

(Established 1872) 
1999 Ruby St., Rocktord. 111. 





"Bougie Eyquem" 

The FRENCH SPARK PLUG that 
Protects Your Coil and Magneto 

A plug that surpasses anything on the market. 
Price $2.50 each. Circular on request. 

MONTGOMERY & CO. 

105 Fulton Street, New York City 



Pipe Cutting and Threading Machine 

For Either Hand or Power 

This machine is theresular hand machine supplied 
ih a power base, piuion. countershaft, etc., and 

can be worked as an ordinary power 

machine or taken from its b.ise for 
as a hand machine. Pipe !<f in. 

to 15 in. diameter handled easily in 
all room. Illustrated catalogue — 
ce list free on application. 

THE CURTIS & CURTIS CO. 

6 Garden St., Bridgeport, Conn. 





Safety Razors 
FREE 



To quickly introduce the celebrated Ideal 
Shaving and Complexion Soap which beauti- 
fies, removes pimples, blotches and all facial 
eruptions, leaving skin soft & clear & to prove 
what we claim is true, we will send a box 
Of soap together with the latest new Improved 
Safety Razor outfit in a fine handsome 
, case all complete for shaving. ABSO- 

£S> LUTELY FREE to any one answering 

| this advertisement at once & enclose 
. a lOr.ts. silver or stamps to help pay box- 
ing, packing, mailing, etc. Address, 
THE A II . SOAP WORKS. Dept, S. A. 95 Chamber s St., N. Y.CIty. 



How to Construct 
An Independent Interrupter 

In Scientific American Supplement. 1615. 
A. Frederick Collins describes fully and clearly with 
the help of good drawings how an independent multiple 
interrupter may be constructed for a large induction 
coil. 

This article should be read in connection with 
Mr. Collins' article in Scientific American Supple- 
ment, 1605, "How to Construct a 100-Mile 
Wireless Telegraph Outfit.'* 

Each Supplement costs 10 cents; 20 cents for the 
two. Order from your newsdealer or from 

MUNN & CO., 361 Broadway, New York 



THIS 




The ONLY Correspondence School formulated on 
practical engineering lines for giving instruction in 

Modern Cost Systems; Factory and Commer- 
cial Office Systems; Manufacturing Methods 
and Systems; Shop Organization and Man- 
agement; Shop Construction and Equipment; 
Pattern Shop and Foundry Systems; Mechani- 
cal Drawing; Mechanical Engineering, etc. 

By a Mechanical Engineer who is an acknowledged au- 
thority on the subject 

Every instructor is a practicaf man. 

Every student is considered individually and instruction planned 
to fit him and his work. 

Every man is thus able to qualify for a ' : gher position and a 
better salary. 

Modern Systems Correspondence School 

Executive Offices, 6 Beacon St., Boston 
OSCAR E. PERRIGO, M. E., Educational Director 

(Consulting Mechanical Engineer) 

New York Office, 132 Nassau Street 

NORMAN W. HENLEY, Secretary and Treasurer 

(Norman W . Henley Publishing Co.) 



Fill out, check subject and send us TODAY the following coupon and 
,-e will mail you FREE our Prospectus of valunble information: 



Modern Systems Correspondence School 

Please send me free your new Prospectus. 



KAME 

OCCUPATION. , 



ADDRESS 

, . . .Modern Manufacturing Cost Systems. 
....ModernFactory and Commercial OmceSyatema. 
,,,. Modern Manufacturing Methods and Systems. 
,...Mndern Systems of Shop Organization and Management. 
....Modern Systems of Shop Construction and Equipment. 
...Modern Pattern Shop and Foundry Systems. 
. . . Modern Systems of Meehanicul Drawing. 
, . . .Modern Systems of Mechanical Engineering, 



Disks, cntling. I). 1'. Robinson 1*15,043 

Door eatch, C. R. Cochran 1)14,790 

Door catch, H. 1'. Connor 914,708 

Door controlling device, 1. Filson 914,817 

Door hanger, car, .(. E. Hill 914,411 

Door lock, F. P. Piieghar 914.069, 914.670 

Double acting clamp, .1. M. Gondknight 914, 5G7 

Dough raising apparatus. II. II. Young. . . . 915,010 

Draiuage level, P. Cutwein, Jr 914,945 

Dressmaker's gage and stand, \V. A. De 

Garis 914,931 

Drill adjusting device, grain. \\*. F. Jacobs 914.843 

Drilling machine, Brown & Johnson 914,479 

Dust pan, C. Gabel 914.484 

Dynamite, machine for packing explusive 

gelatin, W. I. Donaldson 914,396 

Dynamite shell machiue folder, J. A. John- 
son 914.57,8 

Electric accumulator plate, Guyon & Vicarey 914.657 

Electric cigar lighter, J. W. Todd, Jr 914, 995 

Electric controller, F. E. Case 915, »16 

Electric current and voltage regulator. S. 

B. Storer 914,892 

Electric furnace. S. F. Hall 914,489 

Electric igniter switch, automatic, C. L. 

Vannort 914,537 

Electric light cord or cable adjuster, F. B. 

& A. C. Walker 914, 70S 

Electric light, portable. G. R. Radlev 914,975 

Electric switch. S. G. Read 914,878 

Electric switch lock, \V. P. Neubert 914.447 

Electric switch shunt contact, W. M. Scott. 914,077 

Electrical insect destroyer, I'. .1. Peterson.. 914.875 

Electrically operated brake. C. Saunders.... 914.750 

Electricity, device for vending, E. Evans.... 914,898 

Electricity rectilier. T. J. Murphy 914,499 

Electrode for arc lights. C. P. Steinmetz. . . . 914,891 

Electrolytic apparatus. O. Meyer 914,856 

Electrotype plates, backing, G. E. Dunton.. 915,021 
Elevating and cleaning material of a granu- 
lar nature, apparatus for, F. Beduue... 914,475 
Elevator and mine cage breakaway clutch. 

M. C. Hutchings 914.841 

Embroidery needle, machine, C. F. Mack... 914,664 

Engine, J. H. Smith 914,760 

Engine electric ignition apparatus, internal 

combustion. C. H. Thordarson 914,532 

Engine explosive mixture, combustion, P. 

Winand 914,624 

Engine starting mechanism, internal combus- 
tion, F. W. Teves 914,615 

Engine steering device, traction, A. Harrold 914.9(51 

Engineer's alarm. E. MeClintock 914.445 

Envelop, W. D. Smith t 914,982 

Envelop seal, H. Bennick 914,918 

Explosive en gine. R. McMvers 914.864 

Eyelet, Donnelly & Blanthorn 914.705 

Fabric ami weaving the same, tubular. I']. 

Kunzli 914,429 

Fabric bleaching and dyeing machine. G. 

Collis 914.797 

Fan, electric, A. T. Hoevet 914.413 

Fare box, registering, C. E. Gierding 814.821 

Faucet, W. C. Winlield 914.473 

Faucet ami combination thereof. F. J. Firth 914.400 

Feeder, poultry, J. W. Harper 914.720 

Fence post. W. A. Oliphant 914.807 

Fender. J. W. Sprint 914,985 

Filing system, vertical. J. B. l'prrine 914,452 

Film frame carrier, adjustable, E. Biechele. 914.694 

Filter, C. R. Perry, et al 915.038 

Filter press plate. J. W. Biles 914.476 

Fire escape, G. II. Johnson 914.001 

Fireproof floor (I-beam construction), D. H. 

Magdiel 914,589 

Fire protection system. H. B. Helm 914,721 

Firearm auxiliary stock, H. Renfors 914,675 

Fish hook. Bradley & Unkefer 914,478 

Fish hook. C. M. Willis 914.900 

Flask, mohler's. J. F. Lamb 914.585 

Flue stopper. M. M. Stearling 914.988 

Fluid circulating and cooling apparatus, A. 

R. & F. S. Welch 914,086 

Flushing apparatus, J. E. Longstreet 914,587 

Food products and making same, A. Behr.. 914,379 
Frame for molders' use, extensible, J'. F. 

Lamb 914.584 

Friction insert for braking surfaces, F. C. 

Miller 914.594 

Fruit picker, G. L. Nixon 014.502 

Fruit stand, folding, J. II. Sabo 911.C.IH*. 

Fuel, compound, A. D. Shepard 914.523 

Furnace charging apparatus, blast. Lee & 

Martin 914,432 

Furnaces, apparatus for feeding Hour iron 

ore to blast. E. L. Harper. Jr 914.830 

Furniture, adjustable, E. G. Watkins 914.538 

Furniture, article of, E. Werner 915,003 

Furrow opening attachment, O. F. Orndoff. . 914,450 

Galvanizing machine, Hall & Ilercker 914,827 

Game apparatus, T. J. Glenn 914,055 

Game register, pool and billiard. O. Johnson. 914,420 

Garbage receptacle, J. M. Thinnes 914.528 

Gas conduits, combined liquid separator and 

indicator for. K. L. Dezendorf 914.812 

Gas, generating, C. E. Lucke 915. 034 

Gas producer. C. E. Lucke 914.IMJ.3 

Gate frame hinge, A. S. Mackey 914.437 

Gate o)>erating mechanism, automatic. D. 

W. Patterson 914,505 

Gear, friction transmission, Rice & Barrett.. 1)14.977 

Gear, reversing. E. L. Smith 914.980 

Gearing, changeable speed, W. Morrow.... 914,H(Mi 
Gears, forming herring bone, N. A. t'hristen- 

sen 914.7NO 

Gears, means for casting, J. S. Barnes 914,474 

Glass drawing apparatus. J. II. Lubbers.... 914,5-SS 
Glass gathering and shaping machine. Graves 

& Whittmore 914,823 

Glass, making decorated, J. D. Kyle 914,734 

Glassware carton. L. II. l'eltason 914.872 

Golf apparatus, captive. R. B. Peter 914,873 

Grain separator, T. C. Vaughan 914,997 

Grain shocking apparatus, J. Calder 914,790 

Gramophone, L. T. Ilaile 914,820 

Grapple, J. B. Castagnos 915,017 

Gravity conveyer, automatic, S. Hedrain... 914,832 

Grinding device, W. S. Ilannan 914,718 

Grinding machine, Taylor & Rochefort . . . . 914.703 

Ilame, J. Wittner 914. (W9 

Hammer ami hammer support, J. E. Akin.. 914.545 

Hammer drop board, drop. W. E. Firth 914.560 

Hamper, hanging, Froehlich & Morison.... 914,652 

Handle fastening, II. V. Jones 914,846 

Harness hanger ami stretcher, combined, 

J. Billmyer 914,548 

Harvester, corn, 8. Mohler 914,494 

Harvesting device. W. L. Griffin 914,825 

Harvester snapping roller, corn. J. A. Stone 914,405 
Rat brim press to form welt edges, C. E. 

Sackett 914.519 

Hay stacker. C. W. Davis 914.388 

Head rest, W. N. Greer 915,025 

Heater, G. L. Fogler 914.402 

Heater, L. B. Piper 914,455 

Hedge trimmer, Klitsch & Thogode 914.731 

Hedge trimmer, D. F. Roche. Jr 914. N82 

neel building machine. A. M. Simnnuis. . . . 914.402 

Hinge, A. Krauth 914,581 

Hinge and article hanger, combined, II. G. 

Bryant 914,697 

Hoisting attachment and cornice protector, 

J. H. Marvin 914,854 

Hook. See Fish hook. 

Horn, amplifying. C. Beecroft 915.013 

Horse detacher. J. S. Williams. . . 915. 000 

Horseshoe, C. Wermstrom !)14.9o3 

Horseshoe, A. F. Paulsen 914,971 

Hot air register, C. K. Clark 914.791 

Humidifying and air conditioning apparatus, 

S. W. Cramer 914.040 

Hydraulic motor, J. G. McDowell 914.745 

Igniter, Mantion & Stanley 914. 96-1 

Illiuminator, V. R. Lansingh 915/150 

Index, L. L. Dennick 914.550 

Indicator contact maker, helm. F. \X. WcmmI 914.020 

Insect trap, Heath & Martin 914,571 

Insecticide, J. W. Lafer 914,430 

Insele cleaning machine or device. J. F. 

Noonan 914,448 

Internal combustion engine. A. L. Galusha. 914,500 

Invalid's supporter, E. I. Boyce 914,785 

Iron cutter, W. R. Walker 914.020 

Ironing board. A. Kenan 914.956 

Ironing machine, II. G. Grosse 914.716 

Ironing machine, G. L. Martin 914.1)65 

Jar or txittle stopper, A. P. Lee 914. 900 

Joint chair, railwav. D. C. Miller 914.593 

Journal box lubricating device. J. O. Smith. 914.524 

Kinetoseope. J. Keller 914,729 

Ladder. A. II. Loomis 914,436 

Lamp, P. Ilevlandt 914.954 

Lamp, arc, W. F. Warner 914,684 
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Mclntyre Model M— $850 



Wheel Base -111" 

Motor— Four-cylinder vertical. 

Horse Power— 28-32. 

Transmission — Planetary; 2 for- 
ward speeds, I reverse. 

Drive-Shaft. 

Ignition — Perfected Mclntyre 
jump spark, coit, dry batteries. 

Brakes — Double internal ex- 
panding, both rear wheels. 

Tires— 1 ^£" solid rubber. 

Painting-Auto red. 

Trimming — Red leather. 




High- Wheel Motor Vehicles 



Yes, high wheels ! Why not ? 

The highest priced automobiles have been coming gradually but surely to the 
high wheels. Not so very long ago 28-inch and 30-inch wheels were considered 
correct. Today they are found only on cheap cars. For comfort and durability 
the high-grade, high-priced cars are using 34 and 36-inch wheels. What then is 
there radical about the 34 and 38-inch wheels on Mclntyre Motor Vehicles ? 

And solid tires? Yes. Comfortable? Well, they are comfortable on your 
buggy — your carriage — aren't they? Why not on a motor buggy? Mclntyre tires 
are made on special order — extra deep — extra comfortable— extra durable. 

Full elliptic springs make comfort a certainty in a Mclntyre. 

Mclntyre Motor Vehicles give perfect service in town or country — over any kind of 
roads — mud, sand or hills — speed, 30 miles an hour — economical — simple — good 



style. 



Write for big 1 909 catalog No. 68 of the only 
complete line of motor vehicles. Address 



W. H. McINTYRE COMPANY, Auburn, Indiana 
256-257 Broadway, New York 1730 Grand Avenue, Kansas City, Mo.; 

Mclntyre Model H H 
$510 

Motor— Double cylinder, opposed offset, 
Wx3%". 

Horse Power— 12-14. 

Transmission — Planetary ; 2 forward 
speeds, I reverse. 

Drive - Chain, both rear hubs. 

Wheel Base 69H". 

Ignition — Perfected Mclntyre 
jump spark, coil, dry bat- 
teries. 

Brakes— Contracting, both rear 
wheels. 

Tires — 1J4" solid rubber. 

Painting — Body black; gear 
carmine. 




Electric 
Motor 




G. SEIDEL, Saunderstown, R. I. 



Palmer Motors 

Two and Four Cycle. One, Two and Four 
Cylinder. Stationary and Marine. One 
to Twenty H. P. Catalogue FREE. 
PALMER BROS., Cos Cob, Conn. 

New York : 30 East 20th Street 

Philadelphia : The Bourse 
Boston : 85 Union Street 

Providence, R. I.: 24SEddySt. 
Portland, Me.: Portland Pier 

Seattle, Wash.: Colman Docfc 

Vancouver, B. C: 1P00 Powell St. 




RE jaTTRAVEblNG 



e have trained hundreds of men who had 
> former experience as salesmen and who 
iormerly earned from $25 to $75 per month 
to be Traveling Salesmen and assisted them 
to secure positions on the road when they 
have since earned from $100 to $500 per 
month and expenses. We will do the same 
for you. Our Course in Practical Sales- 
manship is endorsed by Salesmanasrers of 
leading firms everywhere. We maintain the largest 
Free Employment Bureau in the world with 
offices in five cities, and receive hundreds of calls for 
Salesmen. Our graduates earn big: money for they 
get results. If you want to increase your earnings 
and enter the most pleasant, best paid profession on 
earth our Free Book" A Knight of the Grip" will 
show you how. Write nearest office for it today. 
Dept. 204 NATIONAL SALESMAN'S TRAINING ASSOCIATION, 
New York, Chicago, Kansas City, Minneapolis, San Francisco. 




Dwiggins 

Lifetime Quality 

Fences 

' Cos t Less Than Wood'* 
LAWN, FARM AND 
POULTRY FENCES. 

GATES, ETC. Highest Grade. All Work Guaranteed. 

large Illustrated Catalog and Special Prices FREE. 

Dwiggins Wire Fence Co., 87 Dwljzlns Ave., Anderson, Ind 



The Banking and Currency 
Problem in the United States 

By VICTOR MORAWETZ 

HIL author takes up the problem of the National 
Monetary Commission, appointed by Congress, 
and discusses the means of providing a perma- 
nent safeguard against money stringencies and 
panics. No one has approached Mr. Morawetz in 
breadth of knowledge and depth of insight re- 
garding this subject. He begins by pointing out 
that such extraordinary financial disturbances do not occur in 
other countries. He advances a plan for co-operation between 
the banks and the Treasury, which includes a note-redemption 
fund — to be elastic, regulating the uncovered volume of notes 
outstanding, thus giving stability to financial institutions generally. 

Post 8vo, Cloth, $1.00 net 

HARPER & BROTHERS, Selling Agents, NEW YORK 




Lamp, arc, W. R. Whitney 915,052 

Lamp, electric arc, C. Oliver 914,868, 914,869 

Lamp, electric arc, Fleming & Halvorson... 914,939 
Lamp, hydrocarbon incandescent, II. II. 

Eason 914,709 

Lamp, spirit, Turner & Locke 914,900 

Lamplighter, J. I. Bond 914,631 

Land roller and pulverizer, W. Pfarrer 914,453 

Lantern, tubular, W. C. Winfleld 914,688 

Lantern view changing device, magic, J. 

Keller 914,728 

Last, S. A. Baker 914,376 

Lasting machine, A. J. Gabrielian 914,486 

Lead hollow bodies, uniformly covering with, 

V. Schwaninger 914,459 

Lens grinding apparatus, bifocal, B. Meyer. 914,591 

Life preserver, E. O. Stapp 914,987 

Lifcht, binnacle, B. V. How 914,840 

Light fixture, portable electric, L. A. Wil- 
liamson 914,772 

Line support, J. D. Hilliard 914,837 

Lock, Kadar & Roth 914,423 

Lock, E. Gagnon 914,819 

Locomotive bells, means to prevent over- 
turning of, C. II. Poster 915,023 

locomotive boilers, system of washing and 

filling, Otis & White, reissue 12,925 

Loom shuttle box motion, J. M. Marco 914,739 

Loom stopping mechanism, automatic re- 
plenishing, R. Jamleson 914,491 

Loom temple, J. E. Prest 914,509 

Lubricator, L. Schriever 914,757 

Lubricator for handsaws, C. E. Lowe 915,033 

Lumber rule, Bryant & McDonald 914,635 

Mail bag deliverer and receiver, D. W. 

Millsaps 914,442 

Mail catcher attachment, Crawford & Beck. 914,802 

Mail crane, I. Light 914,434 

Mail delivering apparatus, D. B. Harmon . . 914,658 

Mail delivering apparatus, J. H. Tudor 914,899 

Manicure implement, B. M. Smith 915,047 

Maps, etc., assisting forecasters in the pre- 
paration of weather, A. G. McAdie 914,500 

Masonry and steel structure, R. Guastavino. 915,02ft 

Mechanical motor, W. J. Comfort 914,926 

Megaphone and horn, combination, C. W. 

Wolf 914,472 

Melting furnace, crucible. C. Smerling 914,609 

Merchandise hanger, S. S. Weaver 914,469 

Metal bearing material, treating precious, 

Sorensen & Westhy 914,680 

Metal ladle, molten, Maccoun & Kileen 914,738 

Metal window, G. II. Foi-svta 914,651 

Metals, casting, M. V. Smith 914,679 

Micrometer gage, L. Mastrangel 914,855 

Milk concentrating apparatus, E. E. 

Claussen 915,019 

Mining machinery, E. S. Bennett 914,917 

Miter box, E. W. Whitmore 914,543 

Mixer, A. M. Monday 914,495 

Mold, J. II. Finkle 914,818 

Molds for electrotypes, preparing, G. E. 

Dunton 914,810 

Molded receptacle, H. B. Smith 915,048 

Molding machine, F. A. Whitmore 914,770 

Monocycle, S. A. Morris 914,597 

Mortising plane, I. W. Letner 914,962 

Motive power apparatus, C. J. Lake 914,583 

Motor controller, electric, T. S. Perkins.... 914,972 
Motors of motor cars, cooling device for the, 

Goudard & Mennesson 914.822 

Mower guard sharpener, C. & G. F. Batke. . 914,914 
Mowing machine for railway use, O. L. Ol- 
son 914,870 

Mud guard, J. X. Davis 914,390 

Music roll spool, W. S. Denton 914,811 

Musical instrument duplex tracker board, au- 
tomatic, M. Clark 915,018 

Needle shower, W. E. Holmes 914.573 

Nitric oxids and nitric acid, producing, Dif- 

fenbach & Moldenhauer 914,813 

Nozzle, C. G. Hess 914,490 

Nut lock, T. J. Glenn 914,654 

Nut, lock, Davis & Godard 914,930 

Nut lock, adjustable, F. Young 914,908 

Nutting machine, J. V. Culliney 914,807 

Optical illustion device, F. J. Wiedenbeck . 914,904 
Ore dust from furnace gases, apparatus for 

removing, C. E. Briney 914,696 

Ore, galvanizer's dross, and the like, appa- 
ratus for use in smelting zinc, E. H. 

Hopkins 914,839 

Ores, reducing, N. Wikstrom 914,622 

Ores, treating complex aulfid. G. E. Kingsley 914,730 

Ores, treatment of, A. L. Dean 914,391 

Oxid of iron and zinc sulfate, preparing 

red, G. Evans 914,649 

Ossein, treatment of. Vallee & Ilelbronner. . 914,998 

Oven, coke, J. F. Donaghy 914,932 

Oven continuous heat interchanging arrange- 
ment, coke, E. Solvay 914,525 

Package clasp. T. Smith 914,761 

Package tie, L. A. Strom 914,614 

Packing, S. M. Jones 914,422 

Packing ring, metallic rod, C. W. G. King.. 914,426 
Pan. See Dust pan. 

Paper, M. B. Diskin 914,394 

Paper making machinery, contracting reel 

for, E. -T. Pope 915,041 

Paper sack holder, wire, A. II. Jones 914,421 

Paper shell machine, J. Chesney 914,384 

Paraffin on butter tubs, device for spraying, 

L. A. Rogers 914,605 

Peat by air currents, process and apparatus 
for drying, von Morsey-Picard & von 

Verschuer 914,598 

Phonograph horn, G. W. Duncan 914,934 

Photographic printing apparatus, T. T. Sa- 

broe 915,044 

Piano players, pneumatic for automatic, H. 

M. Brod 914,549 

Pick and crowbar, combined, J. Weis 914,541 

Pipe line cleaning device, H. A. Greenan . . 914,824 

Pipe making machine, W. Langenheim 914,851 

Pipe or culvert joint, J. P. Zimmer 914,909 

Pitman connection for shakers, Parrish & 

I.amoreux 914, n04 

Placket closure, E. A. Thomas 914,897 

Planing machine, rotary, E. J. Hannum.... 914,948 

Plant protector, J. P. Duval 914,708 

Planter, E. St. Aubin 914,890 

Planter, corn, M. R. Moffltt 914,858 

Plastic material and making same, W. E. 

Carson 915,060 

Platen press, J. Thomson 914,531 

Plates for X-ray machines, manufacture of 

generating, IJ. II. Williams 914.623 

Plow, Paul & Altgelt 914,506 

Plumber's clamp, R. D. McDonald 914,743 

Plumbing fitting, N. G. Goreau 914,944 

Pneumatically operated device, W. C. Smith 914,463 
Pocket knife and opening key therefor, J. 

H. Wilson 01 5.0O7 

Polishing machine, P. H. Barz 914,378 

Polishing material to buffing wheels, device 

for applying, F. M. Levett 914.433 

Postal card check, E. P. Selden 914.460 

Postmarking machine, D. Robertson 914,513 

Potato planter, J. R. Fruit 914.564 

Poultice case or container, H. J. Dunn.... 914,935 
Powdered material feed regulator, D. M. 

Pickett 914,973 

Power system, water, S. C. Fancher 914,399 

Power transmission elements, mechanism 

for controlling, Allen & Conly 914.374 

Power transmission mechanism, R. D. Mnyn 914,740 

Prepayment meter, W. T. Drew 914,700 

Press and attachment therefor, drop, L. G. 

Bayrer 915.012 

Pressure cut off, G. Robson 914,752 

Pressure exerting machines, relief mechan- 
ism for, W. A. Cornbrooks 914,799 

Pressure to tanks and other appliances, ap- 
paratus for controlling the application 

and relief of, A. Priestman 914,673 

Printing press lock-up device, G. Kaysser. . 914,848 

Propeller, M. B. Miller 914,857 

Pump, counterbalancing device, C. K. Cotten 914,385 

Pump, double acting, F. J. Pratt, Jr 914,457 

Rack guard, veil, M. D. Coey 914,795 

Radiator, M. E. Danforth 914,929 

Rail, G. B. M. Erwin 914.648 

Rail and beam tie, A. R. McDade 914,446 

Rail bond, F. H. Daniels 914,808 

Rail joint, C. O. Thomas 914,616 

Rail joint, Rolling & Fischer 914,849 

Rail, shifting, D. W. Connell 914,702 

Railway and like vehicle bogie, A. Spencer. 914,889 
Railway automatic danger and safety signal 

system, A. F. Eells 914,482 

Railway automatic electrical system. C. 

Crandall 914,801 



Our Improved Method of 



FINISHING FLOORS 

old or new, (or rugs or otherwise, with 

GRIPPIN'S 







FLOOR CRACK FILLER 
AND FINISHES 

Sanitary, inexpensive and 
simple to apply. 
A SAMPLE showing how 
(while they last), and descrip- 
tive matter FREE. 
Write now 

GRIPPIN MFG. CO. 

Dept.6 Newark, N. Y. 




:hewe<i up and 
rubbed to death at the laundry. Here's the difference : 

I ITUni IM Waterproofed Linen 
LllIlULlll COLLARS and CUFFS 

need no laundering as they can be wiped white as new with a 
ilmip cloth. See what that saves in wear and tear. Will tot 
wilt or fray. The same collar you have always worn, only- 
waterproofed. All styles and sizes. 

COLLARS aSc CUFFS 50c. 

Always sold from a RED box. Avoid substitution 

If not sold at your dealer's, tend, giving styles, size, how 
many, with remittance, and we will mail, postpaid. 

THE FIBERLOID COMPANY 
Dept. 22 7 Waverly Place, New York' 

Ij^ ^ATr n , rMEN ^« 

'■'— ■ collars & cuffs' *-~ 



MOTORCYCLES 

BICYCLE MOTORS 

1 00 New Motorcycle Accessories 



Everyone interested in Motorcycles should 
have our big catalog' Write today and 
enclose stamp. 
Motorcycle Equipment Co., Hammoodsport, N' Y. 




GAS ENGINE DETAILS.— A VALTJA- 

ble and fully illustrated article on this subject is con- 
tained in Supplement No. I '292. PricelOcents. For 
sale by Munn & Co. and all newsdealers. 



GEER MOTORCYCLES 

II. I'. e-CrlimliT GreenEgg, $225.00 

II. P. lllueljii-d 200.00 

2^-11. I\ Ueer, Model 4. 150.00 

Used Motorcycles 40.00 

We have the largest line of new 
and used Motorcycles in the country 
at the lowest prices. Every ma- 
p chine guaranteed. Repairs a Spe- 
cialty. Motors and Castings for 
Air Ships. Motors for railway velocipedes. Send for Catalog. 

HARRY R. GEER CO., 851 McLaran Aye., ST. LOUIS, M0. 




WRITE FOR BEST BUGGY OFFER 



in America, on famous Columbus Bug- 
gies — at prices that save you big money. 
Lowest factory prices offered by anyone, 
shipped on one month's approval, 2 
years' guarantee. Get new free catalog, 
Colmnbos Carriage & Harness Co. 
Station C83 Colambns, O. 




Instructive Scientific Papers 

ON TIMELY TOPICS 



Price 10 Gents each by mail 



ARTIFICIAL STONE. By I,. P. Ford. A 
paper of immense practical value to the 
architect and builder. Scientific Ameri- 
can Supplement 1500. 

THE SHRINKAGE AND WARPING 
OF TIMBER. By Harold Busbridge. An 
excellent presentation of modern views ; 
fully illustrated. Scientific American 
Supplement 1500. 

CONSTRUCTION OF AN INDICAT- 
ING OR- RECORDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated. Scien- 
tific American Supplement 1500. 

DIRECT-VISION SPECTROSCOPES. 

By T. H. Blakesley, M.A. An admirably 
written, instructive and copiously illustrated 
article. Scientific American Supple- 
ment No. 1493. 

HOME MADE DYNAMOS. Scientific 

American Supplements 161 and 600 con- 
tain excellent articles with full drawings. 
PLATING DYNAMOS. Scientific Ame- 
rican Supplements 720 and 793 de- 
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 

Fully described and illustrated in Scientific 
American Supplements 844 and 865. 
The machines can be run either as dynamos 
or motors. 
ELECTRICAL MOTORS. Their Con- 
struction at Home. Scientific American 
Supplements 759, 761, 767, 641. 



Price 10 Gents each, by mail 

Order through your newsdealer or from 

MUNN <a COMPANY 
361 Broadway Now York 



March 20, 1909. 



Scientific American 
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STYLE 
NEATNESS 
COMFORT 

THE IMPROVED 

BOSTON 
GARTER 

"•E The Name is stamped 
on every loop — Be sure it's 
there 







"^ CUSHION 
BUTTON 



CLASP 

LIES FLAT TO THE LEG- 
NEVER SLIPS, TEARS, NOR 
UNFASTENS 

Worn All Over The World 

Sample pair, Silk 50c, Cotton 
25c. Mailed on receipt of 
price. 

GEORGE FROST CO. 
Boston, Mass. 

INSIST ON HAVING THE GENUINE 
RIFUSI ALL SUBSTITUTES ^n. 



HOLSMAN 
AUTOMOBILES 

GO ANYWHERE 

High Wheels Travel All Roads 
Because All Roads Are Made To 
Be Traveled By High Wheels 




THE HOLSMAN is the most elegant serviceable dependable car for city, suburban or country use. The only all- 
ball-and-roller-bearing motor made. New friction chain, direct drive. THE HOLSMAN has one horse-power for every 
forty-two pounds of weight. It will go where any horse-drawn vehicle will ordinarily go, and where few other automobiles of 
equal horse power can go, up any hill, over any road. 

THE HOLSMAN holds the world's record for hill climbing and reliability contests in its class. 

SIMPLE IN CONSTRUCTION— EASY TO OPERATE— ECONOMICAL IN UP-KEEP 

Air-cooled motor — no water to freeze. Solid rubber tires — no delay. No punctures — no tire bills to pay. 
THE HOLSMAN AUTO DELIVERY WAGON is so simple in construction and operation that it does not need 
a mechanic to operate or care for it — and costs less than a horse to keep. It starts and stops absolutely without jar or jolt. 
Roadability and Reliability are the reasons for high wheels and solid rubber tires. 
Send for our catalogue and leam more ahout these popular,- intensely practical vehicles and their low cost. 

THE HOLSMAN AUTO. CO., Suite 124, Monadnock Block, CHICAGO, ILL. 

The oldest and largest makers of high wheeled automobiles in the world 
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I MADE $88.16 

QMS days," writea Mr. Beed of Ohio. Mr. Wood- 
ward earna 8170. a month. AGENTS 
I all making money. Mr. M. L. Smith turned 
Pout $301.00 in two weeks. Be?. Crawford 
j made $7.00 first day. 

LET US START YOU 

in Gold, Silver, Nickel and Metal 
plating. Prof. Gray's new electro 
plating machine plates on watches, 
jewelry, table ware and all metal 
goods. Prof. Gray's new 
Royal immersion process, 
latest method. Goods come 
j out inBtantly with 
■ fine brilliant, beauti- 
ful thick plate ready 
I to deliver— no polish- 
! ingorgrinding.Every 
; family, hotel and res- 
j taurant wants goods 
! plated. 

AGENTS HAVE ALL THEY CAN DO- 

people bring it. Tfoo on hire boys to do?" plating 
as we do^ Men and women gather work for small per 
cent. Work is fine— no way to do it better. No ex- 
penence required— we teach yon. Outfits ready 
for work when received. Materials cost about 10 
cents to do $1.00 worth of plating. S&-Demand for 
plating is enormous. WE ABE BESOPOS SI It 1,1 ' 
*nd guarantee everything. 

Call or write today. Our new plan, testimonials 
circulars and SIMPLE FREE. Don't wait. Send 
us your address anyway. Gray A Co. Platlns 
Work*. 0168 Gray Building, Cincinnati, Ohio. 




Concrete, Reinforced Concrete 

AND 

Concrete Building Blocks 



I Scientific American Supplement 1543 contains an 
article on Concrete, by Erysson Cunningham. 
The article clearly describes the proper com- 
position and mixture of concrete and gives 
results of elaborate tests. 

Scientific American Supplement 1538 gives the 
proportion of gravel and sand to be used in 
concrete. 

Scientific American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elaborate dis- 
cussion by Lieut. Henry J. Jones of the 
various systems of reinforcing concrete, con- 
crete construction, and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. Noth- 
ing better has been published. 

Scientific American Supplement 997 contains an 
article by Spencer Newberry in which prac- 
tical notes on the proper preparation of con- 
crete are given. 

Scientific American Supplements 1568 and 1569 
present a helpful account of the making of 
concrete blocks by Spencer Newberry. 

Scientific American Supplement 1534 gives a 
critical review of the engineering value of 
reinforced concrete. 

Scientific American Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis- 
cussed and illustrated. 

Scientific American Supplement 1564 contains an 
article by Lewis A. Hicks, in which the 
merits and defects of reinforced concrete are 
analyzed. 

Scientific American Supplement 1551 contains 

the principles of reinforced concrete with 

some practical illustrations by Walter Loring 
Webb. 

Scientific American Supplement 1573 contains 
an article by Louis H. Gibson on the prin- 
ciples of success in concrete block manufac- 
ture, illustrated. 

(Scientific American Supplement 1574 discusses 
steel for reinforced concrete. 

Scientific American Supplements 1575, 1576, and 
1577 contain a paper by Philip L. Wormley. 
Jr., on cement mortar and concrete, their 
preparation and use for farm purposes. The 
paper exhaustively discusses the making of 
mortar and concrete, depositing of concrete, 
facing concrete, wood forms, concrete side- 
walks, details of construction of reinforced 
concrete posts. 

Each number of the Supplement costs 10 

ticiltB. 

A set of papers containing all the articles 
above mentioned will be mailed for $1.80. 
Order from your newsdealer or from 

MUNN CO. CO. 
361 Broadway, New Yorh City 



II. 



Railway crossing signal, G. A. Davis 

Railway electric block system, C. 

Shaffer 

Railway rail driving device, A. F. Fiala.... 

Railway rail tie bar, J. 11. Crowley 

Railway signal, II. A. Hoeselien 

Railway signaling means, T. W. Stallage... 

Railway switch, II. lteed 

Railway tie and fastener, metallic, S. Clary 

Rake automatic cleaner, push, C. H. Rus- 
sell 

Rake lever mechanism, sweep, D. Planner.. 

Rammer, paving, Qvist & Nordstrom 

Razor, S. mis 

Razor blade holder, F. C. Gorham 

Razor, safety, B. Kiain 

Reamer, J. Gallagher 

Reciprocating motor, J. G. MeD.ivell 

Respirator, G. F. Jaubert 

Reversing switch, J. Dalziel 

Ribbon roll clasp or guard, T. II. O'Brien.. 

Ring tray, safety, C. E. Fowler 

Rim compressor, A. F. Hansen 

Rock drilling engine, J. G. Leyner 

Rod connection, tie, 1*. Monson 

Roller. See Harvester snapping roller. 

Rolling mill, F. C. Biggert, Jr 

Rotary engine, J. S. Alcorn 

Rubber heel, removable, J. II. Dempsey .... 

Saddletree, B. F. Amos 

Sand blast machine, F. I*. Boland 

Sap spout, W. W. Powell 

Sash balance and lock, F. D. Anthe 

Sash lock, C. E. Ilennies 

Sash lock, W. F. Webber 

Sash lock, window, D. Reinmiller 

Sash fastener, N. Marschall 

Scraper, wheeled, A. H. & L. L. Smith.... 

Screen hanger, eaves trough, W. Feyler.... 

Screw driver, A. Whisler 

Seal press, H. C. I'omeroy 

Self-locking box, K. K. Davis 

Selvage holder, float filling, .1. Ilurgreaves . . 

Sewing machine tape tension device, C. 
Weiss 

Shearing machine, F. H. Daniels, et al . . . . 

I Sheet metal blank, gang die for cutting. 1). 

I*. Robinson 

Shelving, G. Holden 

Shelving, B. L. Waters 

Shipping package holder, S. Bonini 

Siioe, A. .T. Gabrielian 

Shoe attachment, rubber. Bracken & Ward. 

Shoe holder, G. 10. Hart 

Shoe lace fastener. C. J. Anderson 

Shoe tying device, I*. K. Snyder 

Shoes, making. S. A. Baker 

Shovels, spades, and other tools, handle for, 
F. Skelton 

Shutter bower, etc., bracket, II. Zimmer- 
man 

Shuttle, R. Crompton 

Sign, Malmquist & Frederickson 

Sign, S. L. Aarons 914,775 to 

Skates, removable brake and guard for roller, 
A. R. Rieger 

Skidding machine, log, Miller & Dickinson.. 

Skirt, W. W. Hook 

Skirt gage, C. Wetz 

Sleigh runner, W. E. Turner 

Slicer, F. I'. Dunn 

Slotting device, O. O. Storlie 

Smoking appliance, F. A. Tai-ara 

Smoking pipe, dry, F. Mallei- 

Soap holder, W. R. Vandewerker 

Sock supporter, S. W. Bishop 

Sound damper, E. Renz 

Spark plug, A. V. Pellet 

Spark plug, F. .1. Watt 

Speed mechanism, variable, A. L. De Leeuw 

Speed recorder, Henkle & de La Monte, 

914,834, 914,835, 
' Spindle, J. R. Coe 

Spindle locking mechanism. L. Thiel 

Sprinkler system automatic alaim, G. 0. 

Haskell 

I Sputo cup and holder. F. C. Jonah 

Station indicator, C. B. Oasner 

Steam generator, C. L. Tlmdichum 

Steel, H. D. Booth 

Stirrup, safety, J. A. Batson 

Stock fountain, J. B. Hawkins 

Storage battery. K. ('. Ekstromer 

Stove, E. R. Cahoone 

Stove, coal burning. G. (}. Kaiser 

Stove, heating. E. It. Cahoone 

Stovepipe, E. U. Phillips 

Stovepipe thimble and tlue stopper, D. G. 
Lilley 

Stump extractor, ,T. Bradley 

Sugar cane mill, J. & C. McNeil 

Sulky. T. Wilson 

Suspenders. W. Freeman 

Switch, Rolfe & Fox 

Syringe, II. F. Ong 

Syringe, J. R. Harris 

Table, 0. .1. Rogers 

Tag, W. L. nail 

Talking machine, L. I', Valiquet 

Talking machine, D S. Edmonds 

Tanks and other appliances, apparatus for 
controlling the admission and relief of 
pressure to, E. C. Moore 

Tanks, etc.. overflow device for pressure, 
W. II. Ridgwav 

Tanning composition, I. I. Burrows 

Telegraph repeater, G. L. Rawdon 

Telegraph system, multiplex, T. Giara 

Telemeter, steroscopic, C. von Hofe 

Telephone disinfector, M. A. Dohney 

Telephone lock out, party line, Wagner & 
Shiels 

Telephone registering mechanism, Greene & 
Fort 

Telephone system, F. W. Wood 

Telescope sighting attachment, transit, G. N. 
Saegmuller 

Thermostat. G. A. Moore 

Thill coupling, C. N. Jackson 



914,389 

914,461 
914,937 
914,806 
914,412 
914,611 
914,976 
914,792 

914,517 
915,040 
914,803 
914,842 
915,024 
914,957 
914,653 
914,744 
914,576 
915,053 
914,449 
914,563 
914,949 
914,737 
914,496 

915,014 
914,627 
914,810 
914,546 
914,783 
914,450 
914,692 
914,410 
915,001 
914,750 
914,853 
914,610 
914,650 
915,003 
914,672 
914,809 
915,027 

914,769 
915,020 

915,042 
914,572 
914,685 
914,632 
914,485 
914,477 
914,952 
914,628 
914.983 
914,377 

914,678 

914,773 
914.703 
914,493 
914,777 

914,458 
914,441 
914,414 
914,542 
914,901 
914,645 
914,613 
914,991 
914,498 
914,619 
914,380 
914,879 
914,451 
914,540 
914,643 

914.850 
914,794 
914,527 

914,569 
914,725 
914,550 
914,618 
914,633 
914,630 
014,570 
914.646 
014.922 
914,847 
914,923 
915,039 

914,586 
914.920 
915,030 
915,008 
014,404 
914,515 
914,871 
914,950 
914,514 
915.054 
914,765 
915,022 



914,497 

914,978 
914,382 
914.877 
914,713 
914.838 
914,395 

914,468 

914,715 
914,690 

914,754 
914,859 
914,670 



THE BtST EQUIPPED SHOP 
For Mechanical and Electrical Manufacturing 

Special Machinery, Jigs,Tools, 
Repairs, Experimental Devices 

l>«.'*itriihijr mid Coinmt'i-flullzliig n Specialty 

THE ROWl.ANii TELEGRAPHIC COMPANY.Baltiraore, Md. 




?Su USE GRINDSTONES ? 

if bo we can suppiy you. Alt sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. Send for catalogue M I " 

The CLEVELAND STONE CO. 

2d Floor. Wllshire. Cleveland. 0. 



Save Money by Machinery! 

You can <lo this easily with the right 
achineinall furniture factories. 

DODDS' 
TILTING CIRCULAR SAW 

Upltlts to 45 degrees, simplifies the work 
and insures pertect accuracy in cutting. 
Removable throat in table. 12-mch rip or 
cross-cut saw with each machine. Write for 
free Illustrated catalogue and price list. 
ALEXANDER DODDS, Grand Rapids, Mich., V. 6. A. 




LEARN WATCHMAKING 

We teach it thoroughly in as many months as it 
formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 

ST. LOUIS WATCHMAKING SCHOOL, St. Louis, Mo. 




Before the Fire or After? 

WHEN are you going to find out whether the fire insurance you 
have paid for is really good or not— before or after the fire which 
makes it due and payable ? You cannot change it after the fire. It 
will be too late then, but before the fire you can readily, at no extra 
cost, select an insurance company whose record and strength guarantee 
the liberal fulfilment of its obligations. 

Upon foundations of commercial honor The Hartford Fire 
Insurance Company has built up the largest fire insurance business 
in the United States. It has paid more than $125,000,000 to its 
policy-holders. Its popularity is the reward of merit, and the result of 
nearly a century of honorable dealing with its patrons. 

It has published a book, "Fire Prevention and Fire Insurance" 
which contains valuable information for Householders, Merchants and 

Manufacturers. It ought to be in the hands of 
every property owner in America. It may save 
you thousands of dollars no matter in what com- 
pany you are insured. It is free. 5end for it. 




HARTFORD FIRE INSURANCE CO. 
Hartford, Conn. 

Send me your Book, "Fire Prevention and Fire Insurance, 
advertised in Scientific American. 



Nan 
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Classified Advertisements 

Advertising in this column is 75 cents a line. No less 
than four nor more than ten Hues accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CARBFULLY.-Tou will tod 
Inquiries for certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
write us at ouce and we will Bend you the name and 
address of the party desirtnj? the information. There 
is no charge for this service. In every case it is 
necessary to give the number of the inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeated. ^^ & CQ> 



BUSINESS OPPORTUNITIES. 

MAKE $250 TO $500 PER MONTH.— I will teach you 
the Real Estate Business by mail and appoint you my 
Special Representative. I handle real estate on tbe co- 
operative plan and need you, no matter where you are 
located or what business you «re in. A splendid op- 
portunity for men without capital to become inde- 
pendent. Let me sendyou my free hook, For farther 
Particulars address Herbert Hurd, President Gray 
;ealty Co., 175 Reliance Building, Kansas City, Mo. 

inquiry No. 8868.— Wanted to buy nickeloid for 
buttons. 

DONT LET YOUR PATENT LIE IDLE. Well make 
—dies and tools and manufacture your article ready for 
market. Write now— don't delay. Southern Stamping 
& Mfg. Co., R. a, NaBbville, Tenn. 

Inquiry No. 8877.— For manufacturers of convex 
glass for pictures. 

WANTED.— Party to manufacture and promote sale 
of Brake Lever Pat. No. 912,596. I will prove by practical 
teat g its superiority over any brake lever yet invented. 
Address J. H. McClaren, West Union, Ohio. 

Inquiry No, S885. — For manufacturers of the 
** Mysterious Ball" like that of Mr. Lepere's— a man in 
a ball. 



PATENTS FOR SALE. 

FOR SALE outright patent 901,134. Oct. 13, 1908. Air 
agitating device for value bearing solutions or an y solu- 
tion requiring constant agitating. T. A. Robb, Selby. Cal. 

Inquiry No. S889.— Wanted to buy a machine 
which breaks and divides apricot stones. 

FOR SALE.— Patent riebts 702.249. The May-Bell- 
Smoklng Pipe. The only sanitary pipe that effectually 
removes the nicotine and other impurities, collects and 
absorbs them so they cannot reach tbe mouth. Ad- 
dress Eliza D. Saunnan, Norristown, Pa. 

inquiry No.' 8894.— For manufacturers of an auto- 
matic camera for making photographs on pin trays, etc 

PATENT FOR SALE— Figures and Drint in paper, 
invisible when the paper is dry, visible when wet. For 
advertisements, political cartoons, toys. Address Dr. 
Otto Meyer, Richmond Va. 

Inqniry No. 8897.— For the manufacturers of the 
" Lid on " can opener. 

FOR SALE or on royalty. Pat. No. 902.877. Practical 
and simple music leaf turner. Something every musician 
should have. J. Havllna, 1723 N. Geneva St., Racine, Wis. 

Inquiry No. 8993. —For firms dealing in motor 
cars t o suit Indian climate. 



AGENTS WANTED. 

AGENTS WANTED f or new 26c. darning machine; 
Just out. Weaves new heel or toe in sock in few min- 
utes ; one agent sold 288 one day. 16c. for sanafple or $1.25 
for doz. Hutton Co., Walnut St. Desk 33, Phi to.. Pa. 

Inquiry No. 8994,— Wanted to buy new or second 
hand machinery for m'aking "bow type." mouse and 
rat trap springs and wire parts, single machine or full 
outfit. 



STAMPS AND COINS. 

WE BUT U. S. and foreign coins many dates and de- 
nominations; premiums up to 95,800. Also every kind 
of used stamps. Particulars free. May be worth many 
dollars, perhaps fortune to you. Money and Stamp 
Brokerage Co., 150 Nassau St.. E 23, New York. 

Inquiry No. 8908.— For a dealer In tapes and cords 
for Venetian blinds. 



FOR SALE. 

FOR SALE or to place on royalty. Latest and best 
sanitary telephone transmitter mouthpiece ever in- 
vented. Absolutely disinf ectible. Retail for 50 cents 
with big profit. R. E. Miller, Lakewood, N. M. 

Inquiry No. 8909.— For a machine to paint shade 
or blind rollers. 



LISTS OF MANUFACTURERS. 

COMPLETE LISTS of manufacturers in all lines sup- 
plied at short notice at moderate rates. Small and 
special lists compiled to order at various prices. Es- 
timates should be obtained in advance. Address 
Muun & Co., List Department, Box 773, New York. 

A LIST OF 1,500 mining and consulting engineers on 
cards. A very valuable list for circularizing, etc. 
Price ¥15.00. Address Munn & Co., List Department. 
Box 773, New York. 

Inquiry No. 8918.— For manufacturers of "Wydt's 
Electro-Catalytic Sparking Plug." 



MISCELLANEOUS. 

WANTED.— One good second-hand drill press about 
25-inch back geared. Must be cheap in price. Address 
The F. Blssell Co., Toledo, Ohio. 

Inquiry No. 8920.— For a still for extracting alco- 
hol from saw dust. 

UNITARIAN LITER ATDRE, including sermons and 
weekly publications, sent free, on application to Miss 
Peck, 1D6 George Street, Providence, B..L 

Inquiry No. S921*— For the manufacturers of gilt 
paper 

Inquiry No. 8922.— Wanted the address of Wortb- 
ington Boiler Co. 

Inquiry No. 8926.— Wanted to buy a tree digger 
of steel plates which are forced down beside he tree 
and locked in position. 

Inquiry No. 8927 .—Wanted to buy an apparatus 
for sterilizing water at the tap by an ozonizer. 

Inquiry No. 8928.— For the manufacturers of a 
iteam rotary excavator as described ic 
Americano! December 12, 1*J08, page 847. 



steam rotary excavator as described in the Scientific 

■ I Of ~ " " """ 

Inquiry No. 8931— For parties who manufacture 

the Western Stump Borer for boring stumps. 

Inquiry No. 8934.— Wanted to buy seal and book 
of blank stock certificate. 

Inquiry No. 8936.— Wanted machinery used to 
spin or wrap paper pencils in the manner that paper 
pencils are made. 

Inquiry No. 8941.— For manufacturers of ma- 
chinery for making fly screens. 

Inquiry No. 8942.— Wanted to bny apparatus to 
enable anyone with rheumatism or other causes to hold 
a penholder. 

Inquiry No. 8943.— Wanted a portable hand ma- 
chine for breaking stones for installing road surface. 
To be worked by two or three men. 

Inquiry No. S944. -For the address of the manu- 
facturers of the King or lever collar button. 



Inqniry No. 8947.— For the manufacturers, of a 
machine to compel deep breathing called '• Pneumaxe- 
ter." 

Inquiry No. 8948.— For manufacturers of gearing. 
noiseless or otherwise, suitable for speed of 3,000 to 4,000 
r. p. m, for wheels 5 Inches diameter. 

Inquiry No. 8959.— For manufacturers of ma- 
chinery for the production of Coquito, Palm, Babosa, 
and Mame seed or nuts. 

Inquiry No. 8951.— For manufacturers of ma- 
chinery for making milk bottle sanitary fiber caps. 

Inquiry No. 8952.— Kor firms making apparatus 
for using oil for fuel under a steam boiler instead of 
coal. 

Inquiry No. 8953.— For manufacturers of water 
turbines. 

Inquiry No. 8954.— For machinery used in manu- 
facturing collar buttons. 

Inquiry No. 8955.— For a machine to extract the 
small kernel from tbe pea-nut. 

Inquiry No. 8956.- For makerB of wood distilling 
machinery, also makers of philosophical instruments 

arid chemists' hardware. 

Inquiry No. 8957. — Wanted manufacturers of 
angle bars either malleable steel or sheared. 

Inquiry No. 8958,— For the manufacturer of a 
drier for sugar beet pulp. 

Inquiry No, 8959. — For manufacturers of any 
platinum sponge gas lighter. 

Inquiry No. 8969.— For the address of the Wind- 
sor Mfg. Co., manufacturers of waterproof collars and 
cuffs- 



Tie attachment, W. T. Hulscher 914,416 

Tile, J. A. McKee 914,862 

Time indicating device, S. P. Thrasher 914,534 

Tire, vehicle, W. D. McNaull 914,599 

Tire, wheel, J. Christy 914,551 

Toilet article, H. Straus 914,682 

Tongue depressor, E. Hubbell 914,415 

Tool, combination. E. H. Nyjin 914,601 

Tool, engraving, H. W. Wells 914,621 

Tool, fluid pressure, F. Polzer 914,602 

Tool sectional tubular handle, Cooley & 

Marks 914,552 

Tool tubular handle, Cooley & Marks 914,554 

Track joint, H. A. Myers 914,443 

Track sander, C. W. G. King 914,425 

Train controlling mechanism, J. G. Schlee. 914,521 

Tramway, aerial, C. A. Dunlavy, et al 914,397 

Transformer, H. B. Smith 914,981 

Transformer structure, C. L. Fortescue. . . . 914,941 

Trigger mechanism, single, J. D. Russ 914,516 

Trolley base, J. A. Hanson 914,719 

Truck, J. F. King 914,427 

Truck, casket, C. H. Lannert 915,032 

Truck, tongue, J. A. Stone 914,466 

Tunneling machine, rotary, C. A. Case.... 914,636 

Turbine, fluid, F. E. Wolf 914,625 

Typewriter ribbon movement, C. S. Nicker- 

son .* 915,037 

Typewriting machine, B. C. Stickney 914,612 

Typewriting machine, C. S. Nickerson 914,667 

Typewriting machine, A. T. Brown 915,015 

Typewriting machine, E. F. Kunath 915,030 

Typewritten documents, method and appa- 
ratus for duplicating, M. Sobllk 914,464 

Umbrella, E. A. Loomis 914,662 

Vacuum gage, H. W. Maurer 914,666 

Valve, E. H. Gold 914,407 

Valve, F. Schreldt 914,886 

Valve, N. C. Walterthum 914,902 

Valve, automatically closing, E. Bech.? 914,547 

Valve, balanced, J. T. Wilson 914,471 

Valve, balanced slide, J. T. Wilson 914,470 

Valve, compressor, N. A. Christensen 914,699 

Valve, dry pipe, G. I. Rockwood 914,883 

Valve, engine, B. V. Nordberg 914,747 

Valve for steam radiators, automatic, I. 

Hutchins 914,418 

Valve mechanism, A. W. Wilkey 914,771 

Valve mechanism, O. Bartel 914,913 

Vault closure, T. F. Kelly 914,424 

Vault door, J, C. Sparrow 914,681 

Vehicle, J. Repetto 914,880 

Vehicle axle swaging machine, F. M. 

Caesar 914,480 

Vehicle chock, A. L. Swearingen 914,894 

Vehicle extension top, W. Leppert 914,961 

Vehicle, motor; N. S. Dunaway 914,933 

Vehicle pneumatic buffer, self-propelled, 

M. P. Hayward 914,831 

Vehicle propelling mechanism, W. H. Sum- 
mers 915,058 

Vehicle propelling mechanism, motor, S. S. 

Morton , 914,968 

Vehicle tire, R. B. Calcutt 914,481 

Vehicle wheel, J. E.. Harrod 914,659 

Vehiele wheel, P. Ebner 914,710 

Vehicle wind shield, F. A. Dillingham 914,557 

Velocipede, M. L. Jenkins 914,845 

Velocipede pedal, E. G. Batta 914,736 

Vending machine, H. A. Thexton 914,993 

Vending machine, coin controlled, J. J. 

McCarthy . . v 914,444 

Vessel, J. Battersby 914,693 

Vessels, pneumatic propulsion of, E. Wilde. 915,004 

Vest shirt, negligee, E. Jaffe 914,955 

Vulcanizer, J, K. Williams 914,905 

Wagon, carriage, etc., thill, Cooley & Marks 914,553 

Wagon, delivery, Holland & Silver 914,722 

Wagon dump and elevator, F. Gahm 914,565 

Wall paper drying apparatus, W. J. Vorn- 

hold 914,767 

Warp leasing apparatus, O. Fischer 914.401 

Washbasin attachment, L. J. Monahan .... 915,057 

Washboard, M. A. Henie 914,836 

Washing machine, A. A. Day 914,642 

Washing machine, E. Hacker 914,717 

Washing machine, rotary cylinder, C. Jen- 
sen 914,577 

Waste water straining device, O. Schu- 
mann 914,758 

Water closet, E. G. Watrous 914,539 

Water closet seat protector, G. F. Thompson 914,898 

Water heater, portable, S. M. Dick 914,393 

Water meter, M. Miller 914,440 

Water, purifying, C. W. Schultze 914,887 

Wax extractor, J. Y. Peterson 914,874 

Weight and cost scale, automatic, M. Dnger 914,764 

Welding, F. G. Haldy 914,946 

Well drilling derrick attachment, N. J. 

Jones 914,579 

Wheel. See Vehicle wheel. 

Wheel, J. C. Jackson 914,844 

Wheel, Glasrud & Anderson 914,942 

Wheel antlsklddlng device, E. C. Gardner.. 914,712 

Wheel rim locking ring, R. S. Bryant 914,381 

Whiffletree coupling, J. B. Kriner 914,428 

Windlass, O. Kuehne 914,582 

Window chair or platform, safety, J. P. 

Lundquist 914,852 

Wire and metal cleaning bath, J. C. Beneker 914,916 

Wire connector, A. Schmidt 914,046 

Wire reeling machine, H. F. Villwock, Jr.. 914,998 

Wire stitcher, H. A. Olsson 914,668 

Wire stretcher, L. Miller 914,595 

Wire stretcher, L. Riggins 914,604 

Wrench, A. B. King 914,580 

Wrench, J. R. Bailey 914,629 

Wringer, H. L. Dietz 914,814 

Yarn or textile thread stretching machine, 

P. Plepenbrlnk 914,454 

Yoke end, neck, I. L. Draucker 914,558 

DESIGNS. 

Bath tub for bird cages, M. Boigner. 39,869 

Desk for hotel registers, J. H. Smith 39,872 

Electrical connector, H. G. Pane... 39,870 

Emblem, E. A. Martin 39,865 

Medal or emblem, J. L. Charbneau 39,866 

Monument, memorial, A. Neuschotz 39,864 

Plate or platter, L. Bouquart 39,868 

Pot or cowl for chimneys or ventilating 

shafts, D. McLean 39,871 

Stick pin, H. M. Willis 39,867 

TRADE MARKS. 

Alfalfa meal or ground hay used as a stock 

food, M. C. Peters 72,989 

Automobiles, Chalmers-Detroit Motor Co.... 72,998 



Outdoor 
America 

"A Magazine 
Within a 
Magazine '* 



COLLIER'S will 
print, once every 
month, an eight-page 
section entitled Out- 
door America. It will 
be edited by Caspar 
Whitney, formerly 
editor of "Outing" 
magazine, whose writ- 
ings will be supple- 
mented by many able 
contributors. It will 
endeavor to stimulate 
interest in all outdoor 
activities. 

Advertisers of outdoor 
requisites are assured of 
a large circle of readers 
who are especially inter- 
ested and ready to buy. 




Collier's 

The National Weekly 

E. C. PATTERSON 

Manager Advertising Department 

NEW YORK 



BOSTON 



CHICAGO 



SMALL HOUSE NUMBER of 

AMERICAN 
HOMES AND GARDENS 

THE artistic and inexpensive house is the chief demand of the home seeker of to-day. For that 
reason the April, 1909, number of American Homes and Gardens will be a SPECIAL 
SMALL HOUSE NUMBER. 
This issue will contain a vast amount of valuable information for the prospective home 
builder. It will tell him how to select a country site, how the various rooms of the house should 
be planned ; the style of architecture in which the house should be designed ; the material of which it 
may be built ; the kind of ^plumbing fixtures to be used ; the heating- system to be selected ; the choice of 
the hangings for the walls, doors and windows ; appropriate furniture for the home ; the interior decora- 
tion of the home ; and the laying out of the grounds surrounding the house, as well as the planting of them. 

THE ARTISTIC EXPRESSION OF THE SMALL HOUSE is well explained in an article by Francis 
Durando Nichols, illustrated with fifty engravings showing exterior and interior views and floor plans of 
a group of model houses of small size and small cost. 

PLUMBING FOR A SMALL COUNTRY HOUSE, by John A. Gade, is a very important subject. 
No part of a house needs greater attention than the laundry, kitchen and bath room. Hence the economic 
and convenient placing of the plumbing fixtures, the kind to use, and the cost of the same are matters of 
interest to all prospective home builders. 

THE MAKING OF AN IRIS GARDEN, by Samuel Howe, is an illustrated article showing how a 
swamp or lowland can be developed and transformed into a beautiful iris garden. 

DECORATIVE FEATURES IN THE SMALL HOME, by Alice M. Kellogg, presents in a brief way 
with ten illustrations artistic schemes of covering the floors and walls of the house, harmonious and 
appropriate hangings for the doors and windows, with numerous suggestions for the decorating of the 
various rooms of the house. 

A GROUP OF MODEL MOTOR HOUSES FOR THE SMALL COUNTRY PLACE, by Ralph de 
Martin, forms two pages of illustrations and sets forth the best designs for a small motor house suitable 
for the accommodation of one motor car and with sufficient space for a work bench. 

HOME-MADE NOVELTIES FOR THE COUNTRY HOUSE, by Mabel Tuke Priestman, treats of 
the conversion of unlikely things into useful articles, and the illustrations show the results. 

THE EVOLUTION OF THE SMALL HOUSE PLAN, by Joy Wheeler Dow, is an important article 
by a well-known architect on the economic planning of a small house, costing from £2,500 to $8,000. The 
plan and the arrangement of the rooms is the first thought given to the house and is one in which the 
layman should be most interested. 

A FORMAL GARDEN AND PERGOLA, DESIGNED BY AN AMATEUR, by Alexander R. Holli- 
day, informs the reader how an amateur planned and laid out his garden and how he built his pergola. 
Illustrated with plans and scale drawings. 

PROPER FURNITURE FOR THE SMALL HOUSE, by Esther Singleton, with illustrations show- 
ing the artistic and appropriate furniture for the house, and the proper position in which it is to be placed, 
together with an accurate treatment of the fireplace and mantel. 

THE USE OF CONCRETE IN THE BUILDING OF A SMALL COUNTRY HOUSE, by Benjamin 
Howes, is a timely and comparatively new subject, and is one in which much interest is shown at the 
present moment. The article is profusely illustrated with fif t y engravings showing exterior and interior 
views and floor plans of small houses of various styles of architecture m which concrete is used with 
artistic results. 

THE HEATING APPARATUS FOR THE SMALL COUNTRY HOUSE, by Allyn Frogner, is the 
title of an article treating in a practical manner one of the most important features of a small country 
house. How to heat and what is the cost? That is a. question which has been well answered for the three 
respective systems of hot air, steam heat and hot water. 

PROBLEMS IN PLANNIN.G THE GROUNDS OF A SMALL COUNTRY PLACE, by Charles D. 
Lay. Mr. Lay has explained in a very concise form how the grounds around a small country place may 
be planted at a very low cost, and enumerates the best and most effective shrubs and plants to be used. 

This SMALL HOUSE NUMBER will contain 165 illustrations covering 52 pages, which will be 
inclosed in a striking colored cover. 

The price will be fifty cents. Those now subscribing for American Homes and Gardens for the year 
will receive it at the regular rate. Subscription price $3.00 a year. 

MUNN & COMPANY, Publishers, 361 Broadway, New York City 
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POST CARDS 
Shown on the Screen 

Brilliantly and in Natural Colors by means of 
our Post-Card Projector, a low priced, efficient 
instrument. Entirely dif- 
ferent from the cneap. un- 
satisfactory tovs offered hy 
othermakers. We also make 

The College Projector, 

a large powerful iiistrun.eiit for 

showing both lantern sliiles a mi post- 
cards, engravings, etc. In use ut 
Harvard, Cornell, University of 
Pennsylvania, Lelainl Stanford ami 
by U. S. Government. Send for list 
of Projectors, Stereopticons. 40,000 
slidea for sale or rent. 

WILLIAMS, BROWN & EARLE 

Oept.6, 918 Chestnut Street 

PHILADELPHIA, PA. 




SEALED PROPOSALS 

Notice to Contractors. 

SRALRD PRO P03 ALS for Power House. Coal Pocket, 
Tresrle and Conduit. Construction including plumb- 
ins, also Conduit for Acute Hospital, Construction in- 
cluding steam piping, at tbe Hudson River State Hos- 
pital. Pouubkcepsie, >i. \'.. will be received by the State 
Commission in Lunacy, at ttie Capitol, Albany. N. Y-, 
up to ;> o'clock P. SI., on March 24th, 19u!l, when they will 
be opened and read publicly. 

Proposals shall be accompanied by certified check in 
the sur^ -* *2.0lH) for Lhe Power House. Coal Pocket. 
Trestle and Conduit, and certified check in the sum of 
S6D0 for lhe Conduit for Acute Hospital, and the con- 
tractors to whom the awards are made will be required 
to furnish surety company's bonds in the sum of $25,000 
for the Power House, and $8.00(1 for the Conduit for 
Acute Hospital. The right is reserved to reject any 
and all bids. 

Drawings and specifications may be consulted and 
blank form of proposals obtained at the Hudson River 
State Hospital. Pounhkeepsie, N. Y., and at office of the 
State Architect. Complete sets of plans and specifica- 
tions will be furnished to prospective bidders upon 
reasonable notice to, and in the discretion of Lhe State 
Architect, Franklin B. Ware, Albany. N. Y. 

Note.— The work for the Power House does not in- 
clude boilers or other equipment. T. E. McGakr, Sec- 
retary, State Commission in Lunacy. 

Dated Albany, N. V.. 26th day of Keb., 1X9. 



Notice to Contractors. 

CEALED PROPOSALS for Power House, Coal Pocket 
^ and Conduits construction, including plumbing and 
electric work, and for Laundry building, construction, 
including heating, plumbing and electric work, a the 
Kings Park State Hospital, Kings Park. N. Y., will be 
received by the State Commission 111 Lunacy at tbe 
Capitol, Albany, N. V., up to 3 o'clock P. M.. on March 
24, l'-HI9, when they will be opened and read publicly. 

Proposals shall be accompanied by certified check in 
the sum of $2,000 each for the Power House and Laun- 
dry, and the contractors tu whom the awards are made 
will be required to furnish surety company's bond in 
the sum of ^25.000 for the Power House and $25,000 for 
the Laundry. The right is reserved to reject any and 
all bids. 

Drawings and specifications may be consulted and 
blank forms of proposals obtained at the Kings Park 
State Hospital, Kings Park, N. V.. at the office of the 
State Commission in Lunacy. Room 5212. 1 Madi-on 
Avenue, New York City, and at the office of the State 
Archirect. Complete sets of plans and specifications 
will be furnished to prospective bidders upon reasona- 
ble notice to. and in the discretion of the State Archi- 
tect, Franklin 3. Ware. Albany. N. Y. 

Note.— This work does not include boilers or other 
equipment in the Power House, or laundry machinerv. 
1'. E. McG-ARH, Secretary, State Commission in Lunacy. 

Dated February 26, 1909. 



LET US BE YOUR FACTORY 

STAMPINGS, MODELS, EXPERT WORK 

THE GLOBE MACHINE AND STAMPING CO. 
'J70 Hamilton St., Cleveland, O. 



m 



:m.n ; i * i 



yf»V3lHhH*I Cm-liss Engines, Brewers 

and Bottlers' Machinery. THE VILTKli 
MKG. CO., 899 Clinton St., Milwaukee, Wis 



MODELS 



A EXPERIMENTAL WORK. 

Inventions developed. Special Machinery, 
E. V. BAILLARD. 24 Frankfort Street. New York. 



^^ W T Tf *W"» ^7* T*¥ Expert Manufacturers 

«V \J DD E/IV. Fine Jobbing Work 

PARKER. STEARNS & CO.. 228.229 South Street. New York 



MOEKT «St- COMPANY 



Pit' linkers, Jlixlel Makers, 
Light aiirt Heavy Maiupings. 



Harhinerv Huilrfers, I'unch Presses, 
1.0 Michigan St., Chicago, III., U.S.A. 



Experimental & Model Work 

Cir. & advice free. Wm. Gardam & Son. 221 Fulton St.N.Y 



Belting and hose, New York Belting and 

Packing Co ":j,022 

Belting, hose, and machinery packing, New 

York Belting and Packing Co 7:3,021,7:5,03:5 

Belting, hose, and machinery packing, Me- 
chanical Rubber Co 73,040 

Blasting machines and electric batteries, 

Eastern Dynamite Co 73,039 

Boiler scale, compound for removing and pre- 
venting, Schoellkopf, Hartford & Hanna 

Co 72,070 

Bottles, prescription, Mcl'ike Drug Co 73,014 

Canned and evaporated fruits. Griffin & 

Skelley Co 73,00. r > 

Canned, dried, mid evaporated fruits, Griffin 

& Mkelley Co 72.mil 

Canned vegetables and fruits. Fogg & Hires 

Co 73,041 

Chemical preparation for producing effer- 
vescing baths. L. Sarason 72,068 

Chocolates and bonbons, II. I Ieide 72,!tt;2 

Cigars. C. Pearson 72.JWK 

Cigars. Rntnn Grocery Co 72.0110. 73,051 

Cigars, cigarettes, and tobaccos. K. Hegens- 

blirg & Sons 72,083, 72.084 

Clothing, cortain. J. M. Kinney 73,011 

Cooking utensils. metal. Averv Stamping 

Co 72.004 

Drills and drill chucks. Whitman & Barnes 

Manufacturing Co 72,001 

Electric appliances, certain, Kconomy Elec- 
tric Co 73,040 

Fabrics, open mesh, woven, textile. 1. E. 

Palmer Co 73.00S 

Flour, wheat. Saenz & Co 72.007 

Flour, wheat. Kehlor Flour Mills Co 73.045 

Fur wearing apparel. Misdio & Miller 73.010 

Game counters and chips. Onited States Play- 
ing Card Co 73.052, 73.054 

(Mass shades and glolies, Phoenix Glass Co.. 73.035 
(Mores, cloth, leather, and silk. Bachner- 

Moses Co 72,000 

Gloves, leather and silk, Carson Pirie Scott 

& Co 72,097 

Grape juice, unferuiented, Randall Grape 

Juice Co 73,050 

Hacksaws, Ilenrv G. Thompson & Son Co., 

72,085, 72,087, 72.043 

Hair tonic. A. L. Worthing 72.902 

Hose. Mechanical Rubber Co 73,015 

Hose, New York Belting and Packing Co.. 

73.023, 73,032 
Hose, garden, Ilihbard, Spencer, Bartlett & 

Co 73.044 

Insect and rodent destroyer. F. X. Thimble.. 72,078 
Iron and steel. I'nited States Steel Products 

Co 73,05: 

Jewelry, certain. B. A. Ballon & Co 72,09r 

Lamps for motor vehicles, oil and gas, 

Packard Motor Car Co 73.034 

Malt extract combined with lactic ferment 

Franco -American Ferment Co 73,003 

Marsh mallows. Clark Sales Co 72.099 

Medicine for heart disease. Knoll & Co 73.012 

Metal polish. F. T. Lord Polish Co 73.002 

Metal polishes. Caucus Manufacturing Co. . . 72.981 

Metal polishes, K. B. Lapham 73,013 

Microphones, apparatus for improving the 

phonetic effect in. II. II. Berg-Jaeger 73,038 

oils and greases, lubricating, Packard Motnr 

Car Co 73,048, 73.049 

Ointment for catarrh. J. I>. Delisle 72.950 

Ointment for external application, C. J. Brit- 
ton 72,95' 

Packing, machinerv, New York Belting and 

Packing Co 73.010. 73,o20 

Packing, rubber, leather, asbestos, and metal. 

P. Burgmann 73.057 

Paint, white lead, white zinc, and varnishes. 

house. Warren Paint Co 73.050 

Paper. Ilawley Pulp and Paper Co 78.1)07 

Perfumes, violet. Srhimmel & Co 72.973. 72,075 

Photographic nitrocellulose, varnish, and col- 
lodion. Ansco Co 72.9SO 

Popcorn, shelled. Albert Dickinson Co 72.079 

Registers. National Cash Register Co 73.047 

Reini'dv for diseases of the feet of animals, 

Sniider & Co 

Rubber mats and mattings. Xew York Belt- 
ing and Packing Co 73.017. 

Salt, natural aperient, A. Saxlehner 

Salts obtained from natural mineral water. 

hitter. A. Saxlehner 72.000. 

Salve. C. Mayer 

Shingles. R. J. Menz Lumber Co , 

Soap, toilet, T. M. Sayman 

Stoves and ranges. Globe Stove and Range 

Suspenders ami men's garters. A. Ziegler & 

Sons Co 72.09:! 

Traps and valves. G. Cody 73.001 

Type cleaning compound. Durvea Manufactur- 
ing Co - 72,802 

Vinegar, apple. Kistler Brothers 72.903 

Washing fluids, detergent. J. W. Che-shier.. 72.958 

Water closets. Cochran. Drugan & Co 73.OO0 

Water, natural mineral. A. Saxlehner 7:!.03(i, 73.037 
Wheel tires, rubber or rubber and fabric, 

Hartford Rubber Works Co 73 v 000. 73.042 

Wbiskv. blended. 1.. W. Lew & Co 72.904 

Whisky, blended. James Olwell & Co.. 72.000. 72.011) 
Windows frnin becoming clouded or frosted. 

composition for preventing, A. Goldstaub 72.000 



DIE MODELS SPECIAL 
WORK TOOLS MACHINERY 

NATIONAL STAMPING AND ELECTRIC WORKS 

IS3- 159 S. Jefferson Street, Chicago. ID. J 



[111 



chihery. Dies. Tools, tModels, 
Metal Specialties, Inventions perfected. 

&. CO. Indliuin, ami ¥rankl.ii Streets, riili-tii/..:.!'. S. A. 



MODELS rCHICAGO MODEL WORKS 
ITJ.V,tJ ,t£7oT,«R rrs£. madisons' Chicago, ill. 

ESTABLISHED IS67SX », ( ti fob c.t»losueof modelsuool.es 



Telegraphy 



Circular free. Wonderful 
automatic teacher. 5 Btvlefl 
*2up. OMNICKAI'll 
CO.. Dept. 52. gDCort. 
lon.lt St., New York. 



'"schwerdtle; stamp co. 
► Steel stamps, letters a, figures 

BRIDGEPORT CONN. 



DRYING MACHINES 



For Steamed Rice Paddy 

and many other granu- 
lar materials. 



S. E. WORRELL, Hannibal, Mo., IT. 8. A. 



Write to-day 
for 



Mated pair 

kissing. — 

From egg! 

tosquabsin . 

4 weeks. -JHffljlH^^Bgay How to make nioneybreedin£ Squabs 

PLYMOUTH KOI K BQuAB 00, 361 Howard Si, Melrose, Mass 




FREE Squab 



i Book, 



I Magical Apparatus. 

I Grand Bonk Catalogue. Over 700 engravings 
25c, Parlor Tricks Catalogue, free. 

MARTINKA & CO.. Mfrs.. 493 Sixth Ave., New York 




Big Money In Drilling 

™ Our customers all over the Country are making from £25 to S7S profit a day with the 
Cyclone Drill. No business offers such big returns for the money invested. 

Contractors, prospectors, well drillers, find the Cyclone Drill more economical, faster 

and easier to operate than any other. 

We make Hollow Rod, Cable and Core Drills, to meet every need. 

We also make combination machines that will handle any or all of the systems equally 

well, a machine that will enable you to cover the entire field of drilling. 

Cyclone Drill 

Our Diamondite and Steel Shot Core Dc~!'s cut faster and a t a fraction o f the cost 
of the old diamond drills. We sell Cyclone'Drills on an easy payment plan. Some of 
our customers have made more than the price of the machine within one month. Our 
new traction (Gasoline machine — only one made — is of particular value where fuel and 
water are scarce. Send for our free books on Drilling, and let us know in what 
branch of the work you are interested. 

CYCLONE DRILL COMPANY, 11 Main St., OrrviHe, Ohio 

Cliltngo Olllee, till FUlicr Itiilldhig M 




72.077 

7:!,nis 
72.n"n 

72.071 
72.0(1", 
72.0(115 
72.072 

7.",. 0(14 



MASON'S NEW PAT. WHIP HOISTS 

save expense and liability incident to Elevators. 
Adopted by principal storehouses in New York & Boston 

lUanfd, by VOLXEY W. HA SON & CO., Inc. 

Providence. If. I., I . 8. A. 



LABELS. 

•Bryant"* Marjonuu Cream." for a medicinal 
preparation. M. K. Hryant 

•Caricature* lie llnis Designed By 'Roiir- 
(lnn.' " for caricature figures, M. II. 
Richardson 

'Car-Bo-Thymol,*' for a liquid antiseptic 
compound I'lii'-Bu-Thymnl Co 

'Carters Dental Outfit." for toothache 
drops. V.. W, Carter 

'Kdehvoiss l-'ruhstuck Kaschen," for cheese. 
S. Van Korngnt 

•I-M Convcrso." for cigars. Moehle Litho- 
graphic Co 

'Golden Hour." for stogies. Florida Havana 
Cigar Co 

'Hires' Household Extract." for root beer 
extract. Charles B. Hires Co 

'Klean Kloth Hand Kerchiefs," for hand- 
kerchiefs. I'. .1. Crystal 

'Napance Foot Powder, for foot powder. L. 
N". McCleec 

'Occo-Xnt Chews." for nut flavored candv 
chews. \V. K. McCoy Co 

'Pussy." for cigars. K. II. Jacobs 

'The Brilliant Shoe Dressing." for a dressing 
for ladies' and children's shoes, Lupshitz 
Rros. 

'The Popular Drink Rreeze." for a beverage, 
D. H. Williams Co 



14. COS 

14.7(1:1 

14.(100 

14.7(10 

14.007 

14.002 

14.00:1 

14.004 

14.7(14 

14.701 

14.000 
14,001 

14,702 
14,095 



PRINTS. 

'Automatic French Polish, " for a polish, C. 

P. Bennett 2,437 

'Our Advocate." for men's and hoys' coats, 
Vests, and trousers, Etl. V. Price & 
Co 2,439 

'Richmond." for boilers, radiators, heating 
and plumbing supplies, Cameron Schroth 
Cameron Co 2,440 

'Wunderhnse," for hosterv. Richmond Ilosierv 

Mills 2.438 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
■riven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terras and further particulars 
address Munn k Co., 361 Broadway, New York. 




Cement Pavements and 
Concrete Blocks 

cost less, look better and last longer 
when they are made with 

EDISON 

Portland Cement 



Cost less because " Edison," weight for weight, binds more material with 
same strength or same material with more strength. 

Look better because always made from cement rock from the same quarries, 
therefore invariably uniform in color. 

L° s t longer because sand, gravel or crushed rock is bound by cement that 
fills the mould without " blowing " and makes concrete as hard as granite. 
Uniformly 10^ Finest Ground in the World. 

Write us for catalog showing who specifies Edison Portland Cement, and where used. 

EDISON PORTLAND CEMENT CO. 

GENERAL SALES OFFICE: 

932 ST. JAMES BUILDING. NEW YORK 





AVOIDABLE friction may mean a loss of 
from 10 per cent to 50 per cent of your 
entire power. 

Yet you may easily keep on wasting power in 
this way and charging the loss to something 
else wit li out ever discovering ir. 

L,et us point the way to a new saving — a 
new simplicity — in power transmission 

" The Dodge Idea " is a broad idea — 
broad enough to nclude the 
straightening out of all your ^^ 

transmission troubles. 

It includes the instal'a 
tion and arrangement 
of your transmission 
machinery along the 
most economic lines 
— standardized excel 
lence in every appliance 
required for the mechani- 
cal transmission of power. 

The Dodge Line offers inter- 
chaugeability wherever feasible; ^(^^ 
The split feature in transmission ^**i v - 

equipment ; The splendid economy of ^^^ 
self-oiling bearings ; Friction clutches to ^ 
control departments independently. 

The Dodge Line includes : — 

Dodge Independence Split Wood Pulleys; 

Dodge Standard Iron Split Pulleys with inter- 
changeable bushings ; 

Dodge Self-Oiling Bearings; 

Dodge Patent Split Friction Clutches, Shafting, 
Fly Wheels, Etc. 

(Fly Wheels insured against rupture if desired) 



TalKstoPowerUsers 

How to Detect Power Leaks 

WE want to talk to the manufacturer -who 
watches his factory costs — 

Who realizes that a saving in production 
represents as much actual profit as a favorable 
selling price. 

If that means you, we want to ask you if you 
are getting the highest efficiency, the greatest 
economy in power transmission. We know it is 
common to preacli and practice economy in the 
making of power— to insist upon getting the 
most power at the least cost from your boilers— 
and to economize in the engine room. 

Iiut do you realize how much friction in trans- 
mission may cut into your artery of power and. 
drain production and profits? 

BECAUSE of the special Dodge features of 
split construction and interchangeability, 




The 
Dodge Line 
Power 
Transmission 
^Machinery 



Dodge Pulleys, Friction Clutches, Coup- 
lings, etc., can be erected in fifteen minutes and 
removed in five, without disturbing the other 
shaft equipment. 

There are Dodge dealers in almost every 

city and town, and every Dodge dealer 

•> , has at all times available to you 

just what you need without the 

bother and delay of a special 

|w order. If you are really in 

^^^ earnest in this matter 

of tracing down 

power losses, write 

us a letter. Tell us your 

needs, your equipment. 

Free of all obligation, this 

letter will be placed before our 

board of expert engineers and we 

^r will give you our careful, conservative 

advice based on twenty-five years' study of 

power transmission. 

Write for our Catalog C 16 and our special plan 
for guaranteeing delivered prices on Dodge 
goods, giving you an exact price on trans- 
mission machinery complete, laid down in good 
condition at your nearest freight station. If 
you want this information be sure to mention 
the fact when you write. 



•jr 



Dodge Manufacturing Co. 

LARGEST IN THE WORLD 
Power Transmission Engineers, Manufacturers of Dodge Line Power Transmission Machinery 

Main Office and Works 

STATION C-16, MISHAWAKA, INDIANA 

Branches and District Warehouses 
BOSTON, NEW YORK, CHICAGO 
BROOKLYN, PHILADELPHIA, 
PITTSBURG, ST. LOUIS, 

CINCINNATI, LONDON, ENGLAND 

Agencies in Nearly Every City in U. S. 




FREE— "THE DODGE IDEA"— For Six Months 

A practical journal of vital interest to every man who 
owns or operates Power Transmission Machinery. Fully 
illustrated. Write today and we will enter your narr.e 
free for six months' subscription. 



DON'T BUY GASOLINE ENGINES 



UNTIL YOU INVESTIGATE 
"THE MASTER WORKMAN','* 

a two-cylinder gasoline, kerosene or 

alcohol engine, superior to any one-cylinder engine; revolutionizing power. Its weight and bulk are half that or single cylinder engines, with greater durability Co«ta 
Less to Buy— Less to Run. Quickly, eaBily started. Vibration practically overcome. Cheaply mounted on any wagon. It is a combination portable, stationary or tractioc. 
engine. Send bob Catalogue. TUB '1\E.MP.LE PUMP CO., AKrs.» Meagher ana 15th tola., Chicago. THIS IS OUR FIFTY-SIXTH YEAR.. 
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Scientific American 



March 20, 1909. 



COLD GALVANIZING. 

AMERICAN PROCESS MO ROYALTIES. 

SAMPLESandINFORMATJON on APPLICATION. 



NICKEL 




Electro-Plating 

ADDarains sod Material 



Hanson& VanWi 
Co„ 
Newnrk. N. 
28 & 30 S. Canal 

Cbieaeo. 



nkle 



J. 

St. 




This 

Side 
Finishes 
the Edge 

A few 

strokes on 
lis soft, fine 
grained finish- 
ing side, and 
u're ready to 
shave with ease. 
Torrey Strops 
are sold every- 
where— 50c, 75c, 
51.00, 81.50, 82.00 
and 82.50. 
If not with your 
dealer, we will send 
one by mail postpaid 
ou receipt of price. 
Torrey's OHCdge Dress- 
ing keeps a strop soft 
and pliable. 15c at 
dealers or by mail. 

Ask for Torrey Strops 

and Razors. Write for free 

catalog containing valuable 

information for men who 

shave. 

TORREY & CO. 

Worcester, Macs. 




A WATCHMAKER 

Bradley Polytechnic Institute 

Horologii-al Department 
Peoria, Illinois 

Formerly Parsons Horoloj;ical Inst. 

Largest ami Rest Hatch School 

in America 

We teach Watch Work, Jewelry, 
Engraving, Clock Work, Optics. 
Tuition reasonable, Board and 
rooms near school at moderate rates. 
Send for Catalog of Information. 




CRUDE ASBESTOS 

DIRECT FROM MINES 

R.H.MARTIN, 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 



OFFICE. ST. PAUL BUILDING 

J 220 B way, New York. 



WIRELES8 

The "Electro"— Lytic BaxepOint Detector is the 

most sensitive detector on the market. When used 

in connection with a few other instruments not 

costing over 50c, clear messages from commercial 

stations 100 miles away are received with 

perfect clearuess. 

This enables everybody to learn tele- 
grapny Free of Cost. 

Puce of detector $1.50, by mail extra 
12 cents. 

Send 2c. postage for our electrical 
cyclopedia, No, 6, I'.'O pages, 150 illustra- 
tions, and wireless sets f.om 1-lOOOmiles. 

ELECTRO IMPORTING CO., 84a West Broadway, NEW YORK CITY 
"Everything for the Experimenter" 




^'WHY NOT BE AH ARTIST? 



Our graduates are filling High Salaried 
Positions. Good artists 

EARN $25 TO $100 PER WEEK 

and upwards, in eaBy fascinating- work. Our 
courses of Personal Home instruction by cor- 
respondence, are complete, praetieal. Eleven years' 
successful teaching. Expert instructors. Positions 
guaranteed competent workers. Write for Handsome 
Art Ilo.it, Free. 

SCHOOL 0? APPLIED ART (Founded 1898- ) 
i N 145 Gallery Fine Arts, Battle Creek, Mich. —. 



A Cheap Water Power 

As a reliable and economical water power for 
public institutions, farmers, owners of factories 
and country homes, the 

Niagara Hydraulic Ram 

baa no equal. Better than a gasoline 
engine or windmill. Send for booklet 
and estimate. We furnish Caldwell 
Tanks and TowerB. 

NIAGARA HYDRAULIC ENGINE CO 
140 Hassan St, N. V. 




Factory , Cheiter, Pa. 



TYPEWRITERS 



ALL 
MAKES 



Visible Writers or otherwm 

I Olivers, Remingtons, Smiths, eta. 

Shipped ANYWHERE tor Free Trial, or RENTED, 
allowing RENT to APPLY. 

Prices $15.00 Up 

First cla.ss'bla.chtnes fresh from the Manufacturers 
Write for Illustrated Catalog 10. Your opportunity, 
TYPEWRITER EMPORIUM. (Est. 16 92) 92 & 94 Lake St.. Chicago 





CONCRETE HOUSES 

CostLessThan Wood 

More handsome than Brick, Dur- 
able as granite. A Pettyjohn $35.00 
concrete block machine, sand, gravel 
and cement are all that is needed. 
Simple, easy and quick. We 
furnish full instructions. Save money 
for yourself or make money by 
Selling blocks. 
Write for catalog and suggestions 

THE PETTYJOHN CO., 615 N. Sixth Street, Terre Haute, hi. 



WE WILL MAKES 



models 
jive you 
estimates on 
manufacture of any metal novelty. Automatic ma- 
chinery, tools, dies and expert work our specialty. 
AUTOMATIC HOOK & EYE CO., Hoboken, N. J. 



WRITE FOR THIS BOOK ON THIS FULL 

&1?£?^5-aVS Goes the Route 

Not "an engine in a buggy" but built up from 
highest type Chassis carrying powerful water-cooled 
motor. Speed 1 to 30 miles. Goes 25 miles on one 
gallon of gasoline. 



THE INVINCIBLE 
AUTO-RUNABOUT 



SCHACHT. 



I 



i iiiiw i iiw—i ■nuiMM^i»_ Handsome lines and finish— Regular auto appearance — High 
^^^^^^^^^■^■^■^^■^■^■^■^■^ wheel style best for all roads— sand, mud and mountain climbing. 
Economy of first cost and long life durability. Quick control from steering wheel— Friction 
drive— Double chain to each rear wheel— Absolutely gearless and clutchless— Puncture proof 
Goodrich solid rubber tires— Timken roller bearings— Schebler carburetor, etc. All of highest 
quality. Write for price— Free books as prospective Duyer or special offer to agents. 

THE SCHACHT MANUFACTURING CO., 2700 Spring Grove Ave., Cincinnati, Ohio 



A Simple, Powerful, Durable 
Comfortable Car 




International Auto Buggy 

IF the business man or professional man will give one hour's study to 
* the International Auto Buggy he will understand why we say 
this simple, powerful, comfortable, durable car is the one car best 
fitted to his requirements. It is made for him. 

The International Auto Buggy will run on paved city streets. 
Of course. And with good speed and desirable comfort, and almost 
silently, too. But, primarily, it is made for service— for the physician, 
the merchant, the farmer, the rural salesman — for every season, every 
day, every kind of roads. 

We would be glad to demonstrate to you the power, 
simplicity, ease of control, comfort, usefulness of the 
International Auto Buggy — to show you how much of value it would 
mean to you in business, how much of pleasure in your family life. 

International Auto Buggy Specifications — Body — Piano box style, two seats or one seat, 
with top or without. Motor — 2 cylinders opposed, 4-cycle, 5" x 5". Horse Power — 14 by 
brake test, equivalent to 18 to 20 in automobile rating. Suspension — Power plant suspended 
on steel sub-frame under the body, with an equal distribution of weight. Transmission — Two 
speeds forward, one reverse, all operated by one lever. Drive — Chain to countershaft. Wheels 
—40-inch front, 44-inch rear with I % -inch flat tread solid rubber tires. Springs — 36-inch full 
elliptic. Brakes — Internal expanding. Capacity — Four passengers, or 800 pounds freight 
when rear seat is removed. Speed — 2 to 20 miles per hour. Accessibility — Engine is so 
situated that all parts are accessible from above. 

Write for International* Auto^Buggy Catalogue 

INTERNATIONAL HARVESTER COMPANY OF AMERICA 

(INCORPORATED) 
100 Harvester Building CHICAGO, U. S. A. 




S 3 5D A Backus 
Water Motor 



For Polishing, Grinding, 
and Power 

£ Can be screwed on any faucet 
BACKUS WATER MOTOR CO., Newark, N. J. 



Buy a Battery That's Guaranteed 

Our experience and our guarantee makes you 
safe in selecting the The Hubler-Day ton 
Storage Battery, It gives a strong reli- 
able current of steady voltage, that gives per- 
fect results for igniting and lighting your mo- 
tor boat, auto or gas engine. No other battery 
made so carefully or with such high-grade ma- 
terials as this. We also make the famous Apple 
Automatic Sparker that keeps your storage 
batteries charged, right on your boat, or auto. 
Also maintains electric lights. Our catalog 
tells more about them. You owe it to your, 
self to have this book. Write for it to-day, 

THE DAYTON ELECTRIC MFG. CO. 
98 St. Clair Street, Dayton, Ohio 





10 DAYS FREE TRIAL! 



We will ship you a 
RANGER" BICYCLE 

on approval, freight 

prepaid to any place in the United States without a cent deposit in advance, and allow 

1 ten days free trial from the day you receivr it. If it does not suit you in every way and 

is not all or more than we claim for it and a better bicycle than you can get anywhere else 

regardless of price, or if for any reason whatever you do not wish to keepit, ship it back 

to us at our expense for freight and you will not be out one cent. 

I flW FAPTflRY DRIPFQ We sell the highest grade bicycles direct from factory 
■UVlt rHWimil rillWM to rider at lower prices than any other house. We 
■ save you $10 to £25 middlemen's profit on every bicycle — highest grade models with 
I Puncture-Proof tires, Imported Rollerchains, pedals, etc., at prices no higher than cheap mail 
1 order bicycles; also reliable medium grade models at unheard of low prices. 
I DinCD ACCUTC III All TCfl in each town ' Aud district to ride and exhibit a sample 
I IHVCrt UUCP] Id If All I LU 1909 Ranger Bicycle furnished by us. loo will DO 
I astonished at the wonderfully tow prices &nd the liberal propositions and special offers we will 
I give on the first 1909 sample going to your town. Write at once for our special offer. 
I DO HOY BUY a bicycle or a pair of tires from anyone at any price until you receive our catalogue 
1 and learn our low prices and liberal terms. BICYCLE DEALERS: you can sell our bicycles under 
your own name plate at double our prices. Orders filled the day received. 

SECOND HAND BICYCLES— a limited number taken in trade by our Chicago retail stores will 
• be closed out at once, at $3 to $8each. Descriptive bargain list mailed free. 
T1DCC f*fl ACTED PDA YCC single wheels.inner tubes, lamps, cyclometers, parts, repairs rand 

I Into* UUAOlELn DiiAAlLOi everything in the bicycle line at half the asnal prices. 

DO HOY WAIYbut write today for o\n Large Catalog hexaWfuUy illustrated and containing a great fund of Inter- 
esting matter and useful information. It only costs a postal to get everything. Write it now. 

MEAD CYCLE COMPANY, Dept.L-175 CHICAGO, ILL. 



Engineering News 

<J (ILLUSTRATED) <J 

The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 

100 to 125 pages, 9" x 13", weekly. Send ten cents (or sample copy. 

If you cannot locate desired engineering equipment write our " Readers Want " department. 

THE ENGINEERING NEWS PUBLISHING CO w . 214 Broadway, Naw York 
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What 
You Get 
Not What 
You Pay — is the 
of Automobile Values 



W 



HEN you feel wealthy or charitable, pay $4,000 < 
for an automobile do better than the GLIDE. 
When 



$5,000 

S'Oiiapproach the automobile buying problem as 
n would any other business investment, pay $2,250 tor a GLIDE 
adster or $i,6Q0 fora GLIDE Touring Car. The only difference 
in the two transactions will be, that you have a good car and a 
couple of extra thousand dollars in your pocket. 

It It pleasea you to make some automobile manufacturer a present 
of $2,000 or $3,000, do so, and change your mind next season. 
Every GLIDE agent knows that bis strongest competition comes 
from cars which have the same features as the GLID E Roadster a nd 
Touring Car, and which sell at from $2,000 to $3, 000 more than 
any GLIDE Model. 

The GLIDE is the first car perfect in size, in mechanism, and in 
action that has ever been offered to the public at a correct price. 

Many years of automobile building are back of every GLIDE, 
Years of fruitful experience that have added to the merits and popu- 
larity of GLIDE Cars. 

The power plant is a 4-cylinder (cast separately) 45 actual H.-P. 
motor. The crank shaft has 5 bearings, not 2 or 3. 

A constant level oiling system, eliminating piping and automati- 
cally maintaining the proper level of oil in the crank case at all 
times. 

An improved form of selective type of transmission, located just 
forward of the rear axle, reducing the angularity of the propeller 
shaft. 

A rear axle with liberally proportioned parts, and of a construc- 
tion that gives an absolute assurance of perfect work, 

A multiple disk clutch with disks of large diameter. 

Double set of brakes— internal expanding and external contracting. 
Brake drums are 16 inches in diameter, 3-inch face— will hold the car 
on a mountain grade. Absolute confidence in ability to slow down 
or halt at will is established when GLIDE brake equipment is ex- 
amined. No brake system on any American or Foreign car has ever 
before been so comprehensively treated. 

One Universal Joint only in GLIDE cars, located between the 
motor and the transmission. Remember, there are not two Joints 
or three Joints, or even four, as in other constructions. 

Timken Roller Bearings throughout, all gears of the best Alloy 
Steel. 

34 x 4J^-in. tires all around — Wheel base 120 inches. Remember, 
tires are all alike, not 34x 4-in. in front and 34 x 4^-in. in the rear, 
thus obviating the ridiculous necessity of carrying two sizes of spare 
casings and tubes. 

The GLIDE is not an assembled car. It is built in our own shops, 
the motor excepted. 

There is no more graceful car made. Its appearance suggests 
strength, reliability and that quiet purposeful performance which 
gives it the name — GLIDE. 

I f you are seekin g a standard car of the best type, and at a price 
thatis right, our catalogue, containing much detailed information, 
will be of considerable interest to you. Write today. 

The Bartholomew Company 

Standard Manufacturers A. M. C. M. A. 

603 Glide St., Peoria, 111. 

Glide Roadster Model " R " — same chassis — wheel base 
106 in. — 36x4-in. tires all around, with either close coupled 
body seating four or Runabout body seating two — $2,250 m 
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Cooper's is the original and only genuine "Spring 
Needle Knit" Underwear. You will probably have, 
many other kinds shown you, but if you will ex- 
amine Cooper's closely you will promptly decide in 
its favor. It is the most elastic, comfortable and 
durable underwear made. 

The importance of thorough workmanship in 
underwear for men should not be overlooked. There 
are no imperfections in Cooper's. The wonderful 
Spring Needle fabric is flawless, and in addition each 
garment is stayed at points of strain, rendering it 
strong, sightly and serviceable. 

Try Cooper's. It is the Underwear of character 
and quality. 

Made in Union suits and two-piece suits 
in all sizes, weights and colors. Ask to 
see our new silk lisles. Get the genuine. 



^ 



COOPER MFG. CO., 



Bennington, Vt. 



Great Power- Small Cost 
No Risk 



Buy a powerful engine that is durable, 
economical and absolutely safe. 

Waterloo Gas 



Engi 



j i ties 

develop the full rated horse power and more. They are guar- 
anteed for Ave years at any kind of work, never shutdown 
^for repairs, are absolutely simple in operation, and all sizes 
k furnish the cheapest power for every purpose. Best for 
i machinists, miners, millers, manufacturers, printers. 
Vfarmere — for drilling, pumping, running air, compress- 
ers, dy n amos, etc. 
Sold on credit if de- 
sired. Write today 
for free Encyclopedia 
of Engine Facts. 

; Waterloo Gasoline 
Engine Company, 
199 West Third Ave 
Waterloo, - - Iowa, 
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The Bnggyaut gives 4-cylinder 
results with 2-cylirider cost and 
simplicity. Is air-cooled, 2-cycle 
and up-to-date. $650. 

CHAS. S. DURYEA, Reading, Pa. 
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